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Hi* ^T9m UmolutLoa" vhii^ lm« u^tae^A in «n «ni of 
grtftt pi'oaloe fov llii« eoimtry on Hit toea firont tuis «l«o 
taPO«#t idHi i t Oftrlitia f»ol}X4a» isoHi fex* l{i« tsx&m and Hio 
Qflfiriaaa8i«nt» Hi* nott ia^pevlwa't i in^« £ial!(!r v«is?<iialia« 
§03t tiift aiiemeOl« i» Hi* ViBLiAM ot « ntisdl«r ot »«i# VEun«tl«e 
0f feH»a pXttiit* h«fing & mdi !iiali«r ^iHa potrnttaSL Hiao Hit 
ism t^iGKiaCl "viuRitftitiib MM^tBt gtgidljClcsKn't oonlacllMititns 
£ssietoi* lias ^m t^9 «oniild«i«iao !»«««»«• in Itie HOPWRI^ isnAtv 
mltiimtlari* Fnxftdc^OAnyt HiMt T«qr fftotors pose mo vovst 
pi!tli(l.«i«* Hie n«f M^i ^iiAitng imzi«tl«8 rtgioisre i«i«li ioaripr 
f«rtili««v dc»««9 and ot^ar iapatt tor lyptkmm p«opfoxfl»ne« as 
eoKpavaA i d ^ #ia <il.A vairiatiaa. %a aAditional '3Mk€ 1iroa#t 
unaier Hia pa,«t#i ala» naada nova attantlGn ana aipflnaitara* 
HKih af i t l iaa in araaa liiava i^oilitlaa S01P imeigatton ava 
MAMIMI* Iniptta af tha iasrga^aoaila maaa»ifaa tiA a^n liy ^ a 
ttovaiiMMtit ta aalTa ttiaaa i^ raVl«aa» Hia altoatlQa 3.a»raa an^ 
ta %a aa«lvai« f«rtiaiilas9L7* iha fartiliaar position ia HMT 
fgm oattaAiattirjr* ma limrp vim in Hia ooat at inpiitat 
aaufilai villi ma aonauiar oxiantaA fimtLon of %a nailcat piiaa 
af tha iapairtHit t—l ffaina ^y tha fforamncit vmixa aa^p«i 
tlia aaHwiaiaaa af Hia DMRaaara. Iha vawlta of thia ooiaa ¥a 
- 1 
0im9st9m» tmlMs r«i«ttaa mmmx^^ tan foimd mA (ffKlH^y 
IXMUitit to 1b« o9tie» of €i« •ff«ottA piRtMnix^ * 
itl^ ii l^« i& vim* Afilsi «ad »«iiiN3i«'l«s# at Aligu^t 
oKVitig eo8f3.|r f«rtiXlo«Pt ii^rtioaXazl^ ^o^ptrntt* villi m good 
isiiiiEuro of ixieooss ia tssuaoF CA:^ eiai mi& mssdvUMh^ 1979k'' -
I t i@ tf«SPL tooiii 9^mt zaadi of Hio $hOG|lmtle fortUioc^ 
adioi to tlio oolU @tt '@&o tUio of oomStif oooii %»ooonos naKVttilo.'bl® 
to tio $l.@iit9 (Sus9iaLl^ t9!^ » p» 5d)« Xni^to of i t s sPiEl&tlYo 
tsoMl.iti' iM Ibo p3jisiti Hio flan^on of pliOiniioiiiiaiS iM tti© oodX 
QUolit mioaiger tb^ o istiSJ. I»«lii0 of <»?opSf p£UPtlaiXie«!t7 of t^o 
M # ^^adi% imxtotiosi l»^  ixk^Glm ^ MMm lumgor* sfpoetoXS.^  
at Iho tiao of fOfsmt&en of fxttlts and e«9^ iMc^ art Imoio to 
ftooiisnlft^ IfHo imtxiaattt Xt ie to offi^t Hiia «ltaalioii ^mt 
t ^ aroooliig id HI f«rtUla«r8 »t Xator vtiigoe of osop gzovtli i s 
gflRoxttUy T9MBmmimAm %• adidltloa of tolia ftrtlliaor to 
•tmdiiig wrepst Hoirafrorf hm» i t s om dissaroiitftgos* ll& y«o«it 
ym3t99 #10 altsansiiTo »«thod of foii«r lutritlon has ostkldii^td 
itoil.f as novo offostiTs* oooiaoalosl snA sasy to asaago* 
Api^ioatloa of forttlisiOF m,Tm^y to ths Xoavss saA olhar 
aarial ovpiat* froa liiisH i t i s vsaAiiy alisoilisA sad tfaatf-ooatsAt 
msiyss i t s fsiOk astsbogLias, ms q^sntlty of ttis fsaptiXiosv 
spmysi i s imisli loss man that addad aa top drsssins and loss 
das to fbirttiar fiaation in ihs soil i s out dom* Hie opamtLonal 
• 3 •• 
XAatLj/llsit m«1lioa oouxa 1»« UMd to i$tmt mtsmnimm ^ i^a^  
lanA fiix»iag Oivre Isjfgtt llo«»« of mXtA f«ptlli8«r emiia 1»« 
a«trlaeDtaX to 1I19 im p^a di# to imxailkil dinette «drf«et» en 
x?oot^  
I t liBjf nfTWY^ i", t^ sa^lt*** '•*»*t. laspito of it» 
srint p3?oaloOi voooiurali <« fou&r nn'^ eltKsi i s »tlXX la i t s 
infmoyf psumoislasiy ia X2xaia« iH&oa^ tome yoicSs Imo IIO«Q 
l^68i# mx tb0 api^imtiim of nitrogin Coootly in tlt« foxo of 
nitm) «9 3,(nf apvasr (i^ttwor «aa toutnesr* 19^§ i^ on^^oiie* 
I97t)» 'tiat m fhoii|)lio»i8 i« sMMigro <3wstiiaxalif 1971)« I t 
m&j tm addtd tbiat foliar applieatim of B^i^hmt mtmn to hATo 
attxttotcfl no attaatlm at all* 
UiHi Iho laj^ id inoreasa in ^pula^ent India haa 
aiyayiaaeaA not onX^ r & ^issmlc l^ovtaga of food gvaina tut 
alaa af aittMia aiXa ^fins Hia paat faw daeadaa* Conooartad 
affarla hivr^ no ioobt ineyaaaad Hia groaa nationai giaid of 
aavaala aa a raaolt af mudooa aaa«iraa takaa imaudinf ma 
M^wmAmk of aova land far -thatr oixltlvatieii Ixit ttiia haa 1>«an 
aohiarai ta amm axtaat at Iha axpviaa of oil aaada fzodaotlcii* 
Hia vYi^ laai of ihortaia of oil aaada haa wtcid'wA noodnal 
attaatton af fam a«l«itiata and haa iraaainad aonftnad to 
4| m 
Hit ^x««diliis of only a f9w h i ^ ^leiaiug vazieticia of jauatard 
•ad ^a iatfa^eHon of aooa ii<3iii»«Ri^ tL(ma3. oil $lalMiig 
pl«Ba%a m^ aa «mtlaifty« Homnrar* i t aay IM addad Utat 
al<i&att||i oar laxatr underatwida Hia adranta^i of gxoii&ng Hia 
Inpx^ ovad mBurla^ aa of smstax^ d and la idXliiig to ouCttlTato 
Hiaat ho i s mrs of Iha o-tiar oil tiaaxin^ plants and i t mt^ 
tidlca tlms to (Siango hia attltada* iSot&mm9$ i t i a mxptt^lM^ 
to notit tiatt ins^ito of i ta olgnifioatit mXe in iSm aatalKilidia 
of exuoiiSira and oHiar oil pzvduoing ^aotat no attontion has 
l^ oen ^ d to ^a ai:il|il%U!r aw^xw^nta of Hiaa^  planta* 
In vtBw of Ihaao faeta» i t vas cotiaddaacwd daalmlile to 
»oii3W»a11§atit iA gvm^w datEdl# sojaa aapaota of foliar 
applioaMon of phosn o^xixa m, HF13 'bailay* Ilia effaot of soil-* 
and laaf««ppliad '^O^QWA® and anlphtir <m Laha l^Ott an is^roirad 
iraxiat^ of tiaatard^waa aluo aonaldazad ix^ rHiy of immatLieatiQsi* 
Ihoaa atudiaa naxa ^aed tm vazlad atatiatlQal dasl^ia to 
alitain taaadaixa infoxnatlcai^ 
Iha fOlloidaff fiald aspaxiainta vBsa oonduotid tetiwan 
19€9 and 1974 to alwdyt 
1* Hia affiat of fiTa dataa of i^ xa^ad $hOiS)box»a l.a* Ot 
U%% 2*73» 9«4€ attd ^.Sft kg P^ l^^ "^ ^ ^^ ^^^^ ^^ doaia iMing 
M^har Hian llios* au^iad by^Afvidi and Staiaifaiaht 'f9T> ) and 
of two doaia of aotl-i^pi^iad vhoiiiiajRia i»a« 0 and "SO kg ^^^5^* 
Oft gyovti «hax»ataira wad »K aontsnt af mi3 baflay «t 70 and 
90 daya afttr aoi4iii ind m yiald ^bamotora at haxraatt a«M>zd» 
i»« tft a Kplit i^at da«lia» 
• 5 * 
2* m* •fftet of tmie dOM» of Xmt^wJM^^ Siio«pho»i« 
(0»9«46 kc FgO^  ylw) ^ l h «ria yi1ii4m« •W«««rav*100*t ft 
i^ HMnsiaX inttetlfslfttt flpxmy«a one* At 70 Uf9 or tidoo «« 
70 m€ 90 aeiya on Ibo cxovHi MIA 8?X oeotint of 1KI?19 o^iio^ P 
St ttiooo tm otRgoo of iproiiHi onA m ntAA ctuuMuitfro nt lMurroo%» 
ftoooi^aiiig ^ o xendoQElooa lilo<ac dofil«&« 
5* Hio offoet of fiiOiiiioxao taS <^ ilQo<ao»«»tOO*t «n «io 
^xovm mxA WM tmismt of itlSm^l^i mt ftovosing sua fsmi'Hiig 
9l»g09 and ^ :^«iid c!3i&mot«»i «n4 eood ^pa^i^ At liaaprooti 
koojptoj Hio ^aosf ttoiiiiii of a^mr @3aa aoiaS.^ ^ of i!i^«ss^«it 
mo msm oo in i^oi*to^t t oDo^ o* 
4» fho offoot of <mo dose o&di of Xmt^w^^ liio^oanio 
ana oalp^iv ( 3*0 k^ ?gO^ / 3m s»a 1*0 leg 0 / lioi sroafpootlir^y) 
wlkagL^ or in oonlijbaotlQgat «&d of lliroo &imu of iioiX«opiai«a 
Shot^ pbomt (0» ao and 40 kg F^^ / tui) ^ lii&A»10| ft% ttowtciiig 
toLtL fMttliig 0 ^ 0 0 en crtHdli cfeomotoro ana KPK ocn^at at 
tHooo two o^«ot tiiA on yi^^ ohoroolMro oad oooA qpaUl^ nt 
harrvsty ooooriUif %• o tM%ovi9X tmiimitm^ 4oil#i» 
fho otR^ol&oony oMlyooa ftito of lliooo •i|»«v&ii«A'kt 
«i4 Hia oafidtiii&iiio iroiii frtv «!«•• aiaoasaotf ia Hio l i | | i t of 
Hio sRtiaiootLfliio Of o«i«v voAorot oro proowttA in Hiio 
lii^oidlo* 
d^ftptttv 2 
iimnmilllllllnllWIiMlim IW llll|IIIMilM»WI>M»iaM*>l|WIIIII«>M|l|l«IIWIiWI^ lillWlllHilllfllllllillHHIIIHMlllHIKlim 
2*d XatseoAiotLfin 6 
2»| IHoi^iioius as Ik plant imlarittdt 9 
2*3 •mn»«a«iii»*100* 50 
IWKllWll'IHI—H—. 
memf^ «&A $auiiit i«lai« %e» Hi* fi^im ixuiatmmd 9am» 
l^antt di^eaiftd on 'tit sl&taiil ia.iaiiit» i^dtaeit in Hit s^ l 
fie>» ^«ir ^e^ulh end a^ rdk^ iHiflat* aali9«^«i-ar» ^^MT 
e«»«luai«as wmm «QiQS^ a«t tiir «ilii«i$ i u n ttl^itlffts tsktt 
'BmtHntmitlt i %&H) and MtMg (1010)« lA ftftiltimt M,ym9 
•aA GiXlifVl* a»^«» 1&1X« ftxia e^«r« aaiAti^ ii«A> ai«lii$ 1b« 
Isst o«1tt«3r Hmt wmifteif URS lb« aaHar wi^ ar of IcMyiiig wp 
mil f c v t U i ^ CauMiUb 1990)* 
ly tlMttt ias$ ,«kt !!•% 9t Hi* aRttmotttilffit iatB«itt 
oiRlttyar "to «M»lSi.ili Hi* ••Ma^aailgr of Ibt fiw aiftveiintciiA'l 
iilitt«itti ctoJLoiltt* %0Axiii lb* Iftict in ti« l i t t «ii«4l IA 19$4 
(R«iil%t» 1969) • 
Ml Hi 1li« MlKlQLitfmmt ef ll^ « iflt<nptiii«« t t «lii«mii 
ia.«Mnt«i <fmii«H« a«1li«i» fov A«t«iiil»i]Mr 1li«ir Tmeilt0ttm'%9 
mt $ 
m f m 
ifti9tt«ar vtiurdii • • « imkaia* tMhiti^x^ ^ 4«^ iaeMln« i t s 
iiUi3.3rid0 oit 1f!i# pSjtall^  mUMilif* INtipllMi MWIBMSI 4i.f£tMX1dLiiftf 
imtxitlm* I t 1NI9 Introduced li^BoSl Cl9t^> foar aolMmining 
<«!• imtninl} omt«ftt of fiUsito «9 v«3il a* of Hit miX 
hmi»oariMs itim^ Hoff«» <199S) mm Hit flx^t ^ a«viot xmplA 
moi^t t t t t t fo» aitrnto iKiA po-tftotlttia mia^r fitas eonaitlflno 
ttgtat f»oA i^oAt antovlia* 
01b«r tptmp of wotfeoro a«ri&0]ipod noro ftoonamto 
9»lioiA«ft«3r ffoooitiapoo of Mtuayoio ^ «i«tiig dxio4 ploAt 
•o-lvrioaL. fwMiMm% muang ihoi iioffo IASHIU «II4 atamo < I9M) § 
IhOMio (1f)97)f <ii09Mii (1HI)» Xigti'llBCiao ( m t ) «&< WM^ 
(194t)* 810 ocmoipt of *foXi«y Ala^Wiio* wo introAkooA bjr 
Imm^ «Aa MMmo (1934) mU «iOMto (1917). Eofoffiat ^ «io 
oiUoiAoo]l iBVootlfitiflB of t iowo (16((9) liio poliitoA 1K> Uto 
MOt l t lT l^ of XiiEroo in oitHMUlas #u»co« in tiidy 
oo^H^oi^ flft tBiiAov 41ffo!ffORli onsvlvHuioBtejL ooii4ML*yLonOf Ihdino 
•ad mm (1919) t t rc tMi Hi* Sspco'tBiitt* of • auivi'llaMX 
iMawiiit in l«tfrM iter Hit ]i«ia.1iijr gvov^ of pXinta* 
an a futfoat of pv(a«tg«d «xptaei»«(ityiii1li gHtgixttt^ 
Aeo^il&S %> !iia^^#Kr«» Imnro m ditoidliig inflii«aet m, ^ « 
qpaats.1ll«« of jsutiliats tmiiipOTttd to Hi* gjroidiifi tfioott 
8»d f iai ts ^•oitt»i of 1liidl:r ««atxil fuaotlfxit ttioh; •« 
?fiiaji<ll«]iiiiit]p iNitifWKi flio stilaeitfii «tl«i«it» In Xwnro* and 
•oi^titl'ro ponHi* Xa l^dla> tio ttolmt^po of foliar 
d^piOild haa ^Oi» mootaal^ilir appliai to Hia stttdi' of 'Qio 
f«rtaiaitr t^mi-vmrntu of flana oxoi^ ^ itomg ihaao* baflay 
liaa ifaoiiirad «cn«ia«mlB(l« atNnlslfln C Chnmd«r»<thaim and 
9tmauEft Baof B ^ l mat t9S^ S^ 59i anfaja* 1971 and aasdttUilit 
1971)* At Alipudk/lii^Hraat iMia INMB fooaaaod H^ idtetm, and 
aaaodLataa on Hio photiihalHi ««qg»iyiaiKit of Htia esrop* In 
la«t» aa tifyaaaad aixli«r (»• 4)f H&a yraamt iii:voatlpitl<ii 
vaa farl&f yiUiMiod to OKtaad ma atadr of auiittUaii (1971) 
vttn 9a:rtLcttlJap aailuiala «n "ttio affoat of feOiav ap^ad 
ilioiihofiia* 9ia yimimiiif yarl af Hiia vaviait iayiliavafora» 
oMfljaad Maliay to <ii« Utamlava on Hiia aito^t* Hov«rw» 
a tm isporliat vafamiaaa «i aou afplioatKii ara alai 
iiMiiidad twe Hia atka af ao^ paadaona* 
* 9 » 
Ph9i8iiexa» Its* l»e«i t^eogp^smS. ie» mimm iSwa • Military 
li»«t to d«i«i«t»it« Hie prtMEMM of i^Oislioxitt in Hi* ft4i 
of lOna't w« Ite Si«M«i3r« Cia04)* 1li« «sM»1 t^«Xity of 
lHoiliioms fMP saan^HRii #«r»s»«d li^ r i»Di#«(imt veiSciOfs 
ln<dtidlii0 Be»sslJia»*3.t Ct^i^t %%mM,g (1340) # Imw9§ mkH 
dilliert (IdIT) and olli«ra* a&ne* ^m mx m9»^tmrm$iiskg 
wmS^vt df w&m0t9 hm9 t9it«A Hie tffliimisr of pl^o^osiis fOv 
itie €SPOv^  and 9l«aid of <m>p ]^ Uait«* Ummf9ep§ iNiAg laaqiiiljr 
i^ 'iNai^ mat In ^9 <Kmt«9£t of ihe {miMiEit «03dl£t a y«rlov of 
1li« mommit Utism^i^o cai Hie r«^r«iiuiat of tmtStltmsp 
^&ti^9mn %^ egmp pXeatai ymX^ 1>o tztUo* %kiir<if07«t a& 
&tt«^t nUl iNi wido to eoa£Uie I t to Hi* ptiaiotttteno 
9m»«maxk8 "^tL^ asA mtttrAa Xt sny al«o b« a«itli9ii*A Hiat 
Hio mAtmf noiAc on f«rtlli«ov phosstioxutt im« ^ « i Ad«q^tily 
ttortiroA In » i»iiiil»«r of ibocies and 7«riiif«t ineXatbig aa»Mll 
(1990)t 1^ 0 (1995)» Stoeic (19«@)» mMym (1971) and SmdulUOi 
(1971)* llor««r«rt n&lb Hi* introiietKii of Hic ii«ir lii#i 
yi^iiMg rtm$,mti99§ wadtk of Hi« oX4i«r tetR aayaot IHI vOlofWit* 
I t ict Hiitr»fnrot 9yopo«*« to «m8i4«r oxltloallar 00X7 Hio 
•ovo lupoytMit iMiaiiofttlflBt fsran XadlA dazlAg Hio loot tMO 
tti* flrot iotiiXoA •tH^y ^ving Hi« ycsioi laidir 
•OAfiiomtioii no* HMt of S»« (t959) «i C»a9t imvi«ty of l«a*y« 
• 1 0 •»• 
H« niuai^d 1^ 9 •f f«tt of uttmtmt €»9— »f «av«X9ho«pimt« 
m% H I * mt» At »» 40f 60t 80 «iiA 100 VH V^ / ft«3P» «n «!• 
(1) 1.911 i»»99 ( t ) 9y 40 iH ?a05 /Mar9> iiM»p«ft»tA lifdlgitt 
t&U«r ma^t» caa X«At ATfli^  iliitreftt Iii#i9v 4a»9» i&QVttA R 
gmdoal 1^1$ «ioipt iti ^ 9 Oftse 9t h9 i^ t Mh^ ieb iiaii il^y^tsod 
h^ iO 3.l» %05 / ««xr« «»€ ft^iizi sbi&woa ft xi«t fti 30 62^  100 3.^  
t2^ I ^tmm\ < 2) 3LiAf and stvA arj «•!#% e3L9Ci ihoiiti m 
t2l9ar«ft99 a i « to 6ps>li9ilt|eil o f low a@«90 9 f «Elp«rpll0li$hftt9 
RBd ll&#l d9»99 1«P0{S#lt i n i t l M l d9!^3>«9iAm l l l i ch lft^9» <m 
ai«R3^«iix^t (5) GHai^  geoirl^ egtamdtorttt vl»«t li«t#1i of II19 
Stlaati ^ H « r ms^me^ %mt wss^m^ \mt 3^^ y vai^'l mA SIMA 
try «fil#it liiotMA p9iii1dir« ooxviiLfttloiit a»oag9% ISideiaatlvoft 
ftt viiU. an niHt 1ti9 mtz l« i t ec»^«£tlOEi of Hio l«ftfi <4> Hio 
^foo^ of pl^ Ofigp^ oxuft on d&ffwraat mat ituunotiira ilioirod ^ wo 
N^o4Ui> ( D a «l^floaa-l iri«r«ii99 duio 1» ao 3.1» tfOj / aortt 
foUOtfod ^^ ft AfpT9«il«i ftt 1b9 noaet lii#i«9p dooot and <ii) ft 
alpitflotiit i&e3?Mi99 aao to 60 Iti ^205 / aovo fou«v«d l»y ft 
iprftAiftl. dftOTifttft ftt iho tuft h i # i r doooti ($) smin 7&<>3Ld wo 
iaoviftftftd id'tli ln«r9989 in piioipfeftt* d0ft9ft» dO lib 1^ 2^05 / ftorft 
vfta foimd to iNi 1ii9 i^tiMift ili«v«ft9 lOO 111 ?20$ / ftoro tfiovod 
ft •a.i^ttjT Xovor iiftitt jflild* Higliftftt «tMt«/0Niiii mtfto MI« 
yif«rt9d m II19 eontvel* M«iig tHo trofttftflnttt 60 1^ ^ 2 ^ / 
ftovft ili«it9d 1ik9 hl#9«t xfttto indloftHag ooftpftffttlViQly Xftrg«r 
fttMftv yli3.d« I t !•» hoiNrroTt •& intxifaiBt o1>«9XVfttl,oa aai 
• I f • 
ttliii«A int» two «ftt«9»ii«Si ctiai«ot«n»ta l>ar Hi* 1106 of lh« 
iB simij of the <jl^ ]?aolNSPt ntn^ftd up to Hit litiiitAK ti1i^ 4i 1sKk% 
afimf Ibis 1ti9 liS^A fo^loifid A aHiifitilsr f^f^ HPSBt i^ sni^ ni* 
S«ri (1060) 9SLm mmm to « |^«e«Usr ^HMSMX tmtHuAmi 
y&lStk two M i t ^ wsloti*tt oaaAy Xocipir aSt «cia i^15* £ros 
l^oig^tlo f«rttSi8«r« <m finmiil Baudot ft® viiU, « • on cu»3jitlT« 
9i4ad l!)»y %e ^tttS. period of f^iifoo ir«Kr«» utro Xixi«iyi (S) li»o 
M^to t ao«»a 46 Xl» S «aa 60 Hit tg^^ / ftotfo iffr« «l0al£lo«ntLr 
litHJtiw ijfliXIUi Hunk tbio no-fCB^XI §iV OQQtxoil,! ( 5/ ttio Xowiflf 
dOM Of aitrogfa (SO 3.t» 9 / ftoip*) wi« optliKW for anlntniiii^ 
Iho MX tins qiiMlt^ of Ibo gtadbsii <4) Hio hi|^ o«Ft dooo of 
j)ioi|iiosii« <$0 111 ^ 2 ^ / ftoir^ YoAieoi Hio nitfogiii •«st«nt of 
Hio ffttiii to ft lev «nou#i loriX to «in4or Ibo ffftia ^ l i i f t^o 
fmt aftltlagt inrotpootlTo of tHo iooo of iiitroc«i ftdioA OBA 
($) fiaollyt of HIO two imxiotios^X^I? fKro ftLgtiiflOftniay hl#ior 
At Alifufi^Sftft^P <t97l) ottiaioA HIO of foot of plio#bo«to 
03f 
oXoftVin oonMflfttloii nlHi nltvo|pi oud fotooglos in mnA oaXtuvo 
- 1 2 * 
ana ti9lA m ibw YAxi^tls* ot iHueiv^ t luuMly KP13t ^21 
«tid ^104» H# foma t iat a l l ikui tijm* •wri«ti«« of lAi&tsr 
jhoai^oxui end p«tRa«Lt» glzi^irt 3(» 80t60 Il> H» f^ O^ md 
BKMB wmd ^siHsite stiidio® !^i« ^dua»d Hmt s^oq^osiis «i»$31mtleti 
1)e2foiid © «• 1? 04***/l oouood ei depima^im in 'tt»e gveirii of 
1i&ia«y« %ai@tf tip St v&o imposed to hmm a hii^sp mq^wi^ 
aetit fov |3ioflepiioxii@ iliii$i <»»i|d aXao ixi d»@ '^ i t s 3.#aaer 
aMZit^ r fOT piioiilioxiia s1}sox t^tosi« Zt i s not isileiirt tionenrov^  
ili;? the 9i;p9tiMmkt im9 not oayxiod out to i t s Xogionl OGacauaion* 
•0 ttmt 1fci« offiiot of vmxloiis Ivvels of ]?h04^oxa« cQiHd lio 
aeeissid on mat ctuixftotftidatlos aa %iolX %9 tottil ;:rt^d» p*» 
Iho effiot of fsrtlliiord on Hi* uptiOeo of nitirogaii 
«Q.d siLOflVhoxuQ 1^ il?21 Imiloar W&^T difHiiiBt aoittttxt mgiiMs 
mil «tuditd Hjr tuisMi «Qd sinili (1975)« Ihoir x«portid tmt 
appiiwititii of |ihoa|feo»i« at tli« x»t» of 17*$ kg ? / ha i&ovaaatd 
«!• nitxoiwi and iilioi«ihoxtta i^tslco ovov Dio oontsol liy 7*9 wid 
5*1 ft mokt t9m96Wf9Xy^ 
flnalXyt Afxidi and aaaiOUah (1979) lapovtad tiat/in 
Hia faraamoa of ada^piati ait»oi«i and pattaAna* aiipXiaatiaa 
at %k§ tffif / hm inertftMA Hi* ^ i i l i of W%3 iwd.«t9r »f 
%Ma«7 %f m^mt i 2 p«r ^m% ^mfm9 ma. m^Aiimml ^ 
d?«9aims id 111 10 leg $!20$ / hA 10 tefii ttft«v «9iAag SneriftMA 
i t %y ineth«r 2 p«r emt mm Hi* 0 Icf Js^ / ha «aat»olt 
I t i « 'ttias Ql«&r Hiiit Hid ibiit&iil. ms^limlAm, of 99 kg Pjj^ / 2»t 
liiidi vRs ome9Pid8« mtUt^imt 1» 9i»lidti ir«aii«i1i'V« grewlht 
Wk& nat M«|i2fito fiKT i^tlsoa yi^0m* I t wi3r 1i« aMntteoioA 
Umf to ft^«igti€ii ^lis oon^utflaa Utrnt OftMlvaiJili (1971) Ima 
iozli^r ]*«eoipao& a «L0}i£lda&'l limofioifil i ^ te t of #iO£silMit« 
0mm&nB <m wmreseH gzoir^ emi^ a^iioaitst Inoliidlng slant hi^i^tt 
Imt and t&Her mislior IMI WOH as f^oib ani ibey wt&^t nt 1ii« 
late tiUlL^liis etttgo* 
1h9 1)«n«£loli^ offoet of ihoisduito ^owitxig on ^o 
ii«ir Xnaian lOBX^ey inftxi«Uto AaeOLudoA «lMnro —pig to lio 
eonroboxfttea l i ; %iOik ft1»o«i« Xnov— in giMisi yiaSld ttirou^ 
li#tt«r f«rtllitiar uptiito ma& ^Awmi^mt ijsipuwtmmt in 
TogotttlTo ftna 3FifvodsoiiTo gKOvti liA« !>«« rfportodt aaeeg 
otli«r«» %yimi d^ffwaur <1992)i Atkinoj^iJU <t955)t 
AijiiAitt onA (Mm C 1$60)« I M I M J i jH* (19i1)f EtiOhHHi •»« 
Oimios (19#6)t ifo^ toor jdaSL* Cl96^« aiawtn <19< )^# 
ATMMtaMiE (1970) m^ML j $ A l * (1970)f Mtti«3r <1970) iii4 
•laooniT ma Yfaiciigr (1970)# 
A aiteorAMit aot« liaa» hov«r«r l^i««o vomiaoA 1»y aiii#i 
• a i i n n ( HiO) lAio IMina Utat Iho hl#i«r 4o«* of iphoifhoxtto 
* 1 4 <* 
(50 3.% fgfif / aer«) Imi « Awff^tmmtHMs lufiitme* on 1h« 
^ A d 9f lHua«y* I t wt,f h9 i^ QlatsA out 19»at 1lii« sUttf;? 
if68 teeoi s^?e mi ^ « coenoKief et ii^suto and jfiidldo seaHiar 
Hia^^ puviaLj MadMie oenaiaaKAlioiia* i i r tanag^af in 1li« 
Mia* aHidlirf i l i l l« i^»ooaa«iiliig 53 HD ltAar«f Ibeaa fiii1tioy« 
nmxt Utat ivi^ ft optlsne doa® of txitmmf^ ^^ ^mt meop^ 
l^ •alHm0• csf «@taira cmd impa Kff% mant^ Bm and aaxlcay (l9SSf> 
atadiad t^a affaat 0f varioiia 3^ «rcil.a of j^Oiiiliaxas it^rngtm 
hw^^m acuta t^eHoifixie^ sua em^n} m. Hia growtbt s l^d en^ 
012. e^mtoit of Bg^ ^M-aa J^gsBstM ^ **^^ cuCltara* Hhaj dl^maA 
to selAttiii tlia i«Dio iKaanaa «sid iB of iSia oaXHiva aoI»tl(m 
apfllaft by a^ feLng appropeiata aa<3Kmta af lla0@4« 1^ ^^ sP ^ "^^ 
ttvta ?«»dafielint aolatlota* 
Ihay aoadudad 'ttmt l^ oHi Hia ldl#ar and lovter Aoaaa af 
pfeOipliaiaa ii#ilfloiiifl3r iaeycaaad total ha l^ t af iSia aain 
ilioatt iMRKuMttMif jlaaf piodyiattoii taxH toti!IL iop^ ml| | i t af 
l^laata* Ravarart Iha affaat of Hba tvtatiaats mk fXmnggixi4$ 
fmitliict wa^i: yliild and aiX aentaat «aa &0D»4l9iiliaK!it* 
ttia <Mtlaiialt«i ilTan fwp tlia imaxpaatad inhimcliig affaat on 
ifaw% dbaiaatafflatiaa af lav dtaaa af phoaphozua iat hanarart 
ftot Ttry aoBvl&olim* may «iXaiaad Hiat t^t aitlpiiur addat aa 
ffattdtt 10 H^ t t tua daflai«it «oltii»tt oai^ piaifttadt to soaa 
/ 
«xt«Lti tw #i« lUcfc of 9liofl|ii«fltt« fmt iMdi no tuiliiiftl&cft 
Z« Isf hovoroTi mvptXtHiMg to &oio ^mtf ^ t at lSi« 
••tii1:a.lii^ «d iileyoQ»ta(l«it •3.«ii«i'%ot «nl7 iveii and linpnooo 
iMiro in^ audkrA in %• imlaeiaiit odlatiQao* fbo d«p«o of 
l^ i l t r Gf Ibo «Bni anS aoorgntttgiontg isooa aa^ tso «»t«vt^ 
of %lii^ itio pots ii«aN» aoAo* io alto aot tnai.oat&A« Xt »(iir» 
1li«r«fo:rot ^o p:POi^ od IXtot i f luirlftoi IKIA» iAiai3ioii3.o oaa 
wtiir »«ro uood and t^o poto novo of tftfii nolwfiiil HiAt l^ o^ r 
iieiadl aot <^ «sslosaiar ooa1»iil2siito Uto onHlm^ot Itio lU^ irfeoiP 
woald Itsrro mff^roS mo»o or loeo titmt dotlolmoloo at looot 
of ooppoTt ond sliiOf i f not of Itovoo imd aol^ MiRMa oSLoo* 
On H&o o%«^ baaat in ozudo otiXtaf^ii Itiat ooadS Ho i^ spoetod 
to mpjfii,7 It^ o aooo«8s:r:r £iioiramtfi«ato mm omte»8iii«iit«t 'tHo 
Aitft olitoi&oA and Hio oanOluiglQno Qsmm^ Hiof^ fcioa ootild at 
l»oat iNi oelXoa «a novo epoecilatatms* I t io ocnoldartd 
doolfam* Utatt in vioii of Iho Ic^rtsnoo of t^o pfo^Olaai 
tho atttdr My W ar«iHiatoA tma«r »»»?• xi^xoiia ^a«fca* 
iiaama (19€80 atadiod ttia affaot of tHiifoa lariSLa aacb 
of nitarofffif yboigiiozaa and potftaattui en tfcko siiAd of 
ftmtff^m JttUUft* X« aotad iifoifloaat inc^ Paaao in aaoA iii&< 
idtti iaoraaaliii doaaa of nitiosvt COf 22*5 and 4$»0 kg wAa) 
and of pDoiiliMnia i^$ 1%»2$ and t2#9 kf l?^^ / )») • kat tda 
affaat of mtoa iaaaa of »otaaal«in COt 11*25 md 2t»5 kg I^oAa) 
• 16 • 
Ml* atM^il0ilfL««at. He 9Xm w»/kw^ mt H&o owmmimm of 
lli# twdloa» wmmtUH temisAmtth H* «ogii^adfe 1luit» •« 
efin9«r«cl %il1l»^  th<i 9»a^«e1iv« ocm^wltf €0*9 P4BP o«nt iitt 
prolit iM» o^ ta3ja«A nilh 1ii# lil|^««t HOM of nltrngimt 
11*4 por e«it idli^ mo hi|^«9% doeo of i^f^lioziio ma 11.0 
and t5*S per Q«nt dabolt aca>»«t^£ieffiiti?) idHi tio tuo 
d&oeo of pota88&i:iiSf ro^ootiv^^t oad apoooiwuiiiaod miio 
apxaioa'^oa of 4$«0 H« 22«f tgf^ and 223 Kj|0 / l » Unr 
i^^sas ^rioldo of Hiio 0£op« 
Hovo7«fi i t imy ^0 potated out itmt Hidto mmm^siUm 
i o iKsisod tm m«ro c^oealatlm* mo do1» y^ortod hf 'ttio 
mmw »ro U^otd on o olaplo xondoi^ o^od bdodc do«i#a ond 
msf ^mM toro IKMR ^ta&m In :i»Moa««iai2is mo opHtKtA 
!f p K doso for 'me <»K»P« l^m^ih^lvm^ m ropotltim of «bo 
ttixa u«dng « faotoxtia xendisaEioed doid«i» vcmad tfiri&9^ %MI 
ea^ec^d t» leod to o aesro ooo«|^ tRm« fKOonoed Mumxi^ 
forKtlAtLcn Ssr opti»x» 2^«ild of jK&ttiifll* 
iieokhodo jillJL* < 19t0) 8«i<!li.ed Hie of feet of Ymrlotto 
fROtore (inolttdliift fertUloeri^ m 9i«aid end ^lolitsr of 
XndUa mpo (JtaiUfii JHUBttalslji)* &of feo»d Hiet mpn^tmnm 
of plio«iiorao »t m* mte of ai kg p^^ / tm§ tXmg lAHi 
40 )NI HAuif IncreReed Hie ]i»iil»«v of iKNmoiieet ntmlior of 
•ftp«ilea per pUnt aad seed jieOldt iHereRo At h l # e r 
fortiUeer lerAe «iie tr«id M » rerereed* Hie pXM&t h e l ^ t 
mmiAjmmii. to ixieffmm villi hlgkut ImiAn of t«tWXXm»$ 
%at Iht fAX eoot«it of 'ii« AMA ^ O ff«^o«d« 
il«lurotXtt j t «!« (1972) |pr«ir Bigaieft tefteL tsi S@ m s 
23 0!S pota HUeft tdlli 3Loait ooiX* tb« ftlant* iMr« (|lir«i » 
^mX dose e^iimX«it 'Id t2 l^ i; ^t t1 ^ BgO^  Mid ZZ kg K^ / hm 
Ihe i i l # t tfaataoBts eonaldttS of four i«r«(Li> (Of 22t 44 and 
66 leg) of ^ end tvo of f^ O^ (0 tm^. 22 lc# po^ htol^i^ fba 
ol»s«rvatloiii} ir^iordsd at f&im etti^s of fixoiiti < ft«eiliniit 
lamoi&dm* H&vimism^ Tipmtm «»d !iKar#stl»# TmmSi,w^ 
hi,<$i.ost uptsks of H t K l»m tlid «»}&3if eoneflfttrntlaak of l<»f 
£dtx>os«i end ^O^OXQISI« totsa 9«od jf^iet ini p«a!®(«it»^ of 
pvotiixi aad oil la. liio •#•& lay Hio «ppli€Aliim of 66 leg H 
pXia« 22 kg t^^^ / lui# Ap^lioitlixi of laXtm^m (i&'tti 03r 
idltioitt fStosrpihoms) &t aU l«nr«aL8 d^i^Mod oil om&twit te% 
InovoRiod protein «<s&t«it of «••## Bonost « n^ptLiro oenr^ 
l&tl4m mo elilKinod l»otwo«:i e$l oad pxvtolA o«titmt«» Hov«r4»r« 
i t my ^0 pointod out that ao«t of Hio arotfilto wim IH»» 
ii(piifie«it* 
l^^ ti^ o^^  ^ t j i ^ < t97» «ttxai«d mo of foot of thviM 
oo«1)iaoU<»o <0t Of 50t 25 imd lOOt 29 kft 9 and JPjO^  ^  ) 
ftffliod «t 1li9 tlao of •ovtng liiidi «R« dnrto m% liiro tHi^ oiNAt 
dttoo Mid «d1li two difforoRt xov ipooliigo in JBUMLOII 
tmrtf 11111" ^«y eiii«lttd«d Hiftt A«iiftoon13.j hijtfiov oood > 
oil ond protoiji jfiAdo %foro o^ttinod %f Hio i f t^ F ^ .tarofttOMixti 
m ^9 -I* 
t i t 1i««t "tlA* Of coiilag urn* Hi* »ida« ef s«pt«Bi%«r ana 
«•»• fA^ti&ssAt m^ tOT Hie t&l«3» •••ft yiiUds* Xxi Daiotf 
1h« 9l% p«yeiBtft|^ ef • ••AA Kft» tmmA %» dcoviAs* (ttll^elt 
&ci»»gi9iifl«»a%)%i!lKi in^mt^Ms ^m9 fit fiitv<ig«a« ^ « 
•ff«et ef aai^a aitfogwi m •••& prodaotlfln %»&•» how r^sy* 
•0 iMdSe«€ (»lKM2t 10$ as^ @^  mm m# isimtvol) for H^ •¥ V^ 
Xt sm^ r ^ iMa.^ 8raait to add h«rt 1im,% sAMXast s'sfluats 
tmi^^ hem patOidied ip^emtly 133^  aJuwniiiliC ^ 6$) § TJmMnildl 
j l l gl* (1939) sE^ d Bos^ ai^ tfci and J^aeiiEtt C1970) in olli«iP 
eoimlarl#a« 
larott lli« foT^ioliig tftiseairsr of tmmt imDlioiitlQiia 
«ii Hi* tartUiMKT T9m$,Tmmt9 of Stidtan '9»xi9ti«8 of baxaoy 
Mid •Balaydf i t ! • Am* Hmt 1h# »«« l i i # 9l«tldt&g «ti«in« 
y«qpily» X»«io #•••• of fifrtlli8«rs foir optinoa pcjpfoxnanot* 
2A Hdl* y«ip««t i t i « m&ttHXy impoielmit to not* ^uit. not oXl 
• f Hi* fflrtLli««r i^ piiU«d to -tti« toi l i « ttood %r mrop^ A 
ewgLdaxmia* fyof«»tiia i s y«id«rad wiKvailaiat to th« 
| i i« t« i i# to * iiuto«r of iaotoray isKaudiiig ftrnticnt 
Xioelil&Sf d«o0Mpoi&tlfn y^ ««ii «leyo*»orflM»l«iti •to* 
(aiioo^i 1950)« 
i^l it 4i^^«iimm of f«rtiXl9«rat psrtl^r to tlie «oil at lh« 
tla« of wmaxk$ md portly as a dilat« q^ imy to tho oofioSL 
piiytt of €i« s^sftts mt ftppx<Of3elote poviods of gfowti* l i i o 
tao£m&(2<io of foliar imtritl9»i tms proved to l)o & faan&iao 
•plonltdii^ fss&o^ OQ for mm^ ^la^ts* 
Hie idift of ihe wippl^ of nlnenil» to nlonto #iroiig& 
Ihoir Xm^m i o aot ii««i« Boold (19^5) ri^ort«d ibat SOrigrtti 
iMi %W$ m.» tto f irst to nm Hiio toeiuii^o * ^ttiisr and 
telniss' C1959) ip^o ei^dlt ^ 0ris Cl@(4) for puiaighizig one 
of th0 ««ii!Oti©0t roportjs on foOJlar alyaorptLon of ^m^mraSk 
mxtsfimt99 ttk mo lost o«ntiiry^ %&7«ir (ISI'4) s»d fiotm < i€77)» 
ii«r« mmsm tl^ o iioti%l« noac^ oro 1» Hiio fiidd* Hotror^t tbo 
todmi^o iMo aidiiljr oppiU^ to «oxr«ot nkexmrntAmt 
dlaordirs lAHi var^^g dosrooo of ffieo««9 oad tmtU tbo 
aiddL* of HI* prasint Otfitaryt «dde i^rood iiso of «i««e» 
antHinta Hjr jj^ Xiar OFfiloiitloo Hoc ema&derad idtti 
•o«9tt.oi«i tMt iiit«r«st in Ibe todmiq^a tnorcoaad eousl* 
dusftiay 1li«rooft«r» 
RovoroVf m parusai ftf iSk% piWJk«mt5.m.» during Hio 
la«t ^mstttft o«it»rr rortolt tmt aicli »oro ottoatdKin hot 
)NMii paid to aitrtiffi ivmy tHoa to tti« oppUootton of other 
«o««oniiiBn«it« iii«l.«il»i |liO(4Biioitis md OEapbor* Xa Hnotf 
m 30 m 
par»Mnt vmlww M^m^&uoB ^* m^^ ^^ ili#t« tuo Xiitt«r 
propomii ItMitt l)»:r Hi* aUtc of o(Mqpvi«aii idlh 1lk«i» two 
plaatflt a onticfa ii0x«lai3. of Hio iiitpovtwit ^^li«atloii0 
mo first 1198 of liboasglioxiio «pmy oa^na to lurro bo«A 
ii«atl<3ii«d in a pmillalnas^ ropoi^ li|^  XfOi&o (1936) ^ o «taidl«i 
tb.0 lOiQorptlco of |^o«ho»tto Ijy Xottaoo ].«sr«« f^on % emUn^A. 




^' Md<lil3ph C1941) «MA« to IHI vmmg Hio •eoliost woilEorji 
32 tlio Qood F^ in follMp imtvitiQii otaiSioo* 8« aropoirt^ * 
dlttiKua trmd in Hio mmmmt of P*^  froii Hio Xowrot of ^oon 
fund ootiiairi^od liio Hiooyy of iMx«iiX«t&ii&<* of phoifhoxiio in 
Hio gloat* Ro oXoo voporKod tiat tlio »oot impid aevoamt of 
f ^ ooonyrod fgmt Hio liKvoo darlag tlio tey iioovo aootlr 
HivMii^  «io 9liXo«i« totor md^iaph (1991) f mxborotoln «ad 
Wtttirwf (195l>t %fo)rt J l jQL« (t99t) ond SM»«OB and Idiitooy 
(19SI) otuidiod Hio of foot of ofriMyo of im3lot:r « ' ooiq^ oniido 
52 
t» i H pur^i of Hi* f^Unitt tm^uiaijig toetat yoimf fkwtte ana 
I t m^ ^ pmxkt^A m% fiat ibmm wUM.%m vmm wKUmtHf 
• i t t^ nt HI* tip-iBiet aad tmiiiLeetttlaQ. of ^9tsiii9mw$ «&& no 
«^t oootaralA i^eiii idlKi«ut t»«iil. shoiihofiitf i t M i »<it aftteii 
ilstti ts^ taH ^i0i,dff olitiiJiiNft Hi Hi its^X tfiAX ii$^ S»4ii1i$i<9Ki«i !9ii9 
QoJly ft#raat[ig« of fttHimr ibemliosao wis imait lm bo «Eift «3aiaiio#» 
tt«at of mAf itf&At of tM»to» 
toimtttt C t9$4) voriowot i n 4otiil> mmm *ipof to of 
fiOLiJur Mitvitton* Xo oonolAovoii <o> «io offoet of opooiflo 
IMtRiOiltOy illiilll4tt»i sllOiVilOlttOt OB flO SfOnHi «ftA 9l«^A of 
S&antoi (l») t^o of foot of vwitoiio HMtoro m t io oliooss^tiaii 
of Hiooo Mtttivlonto oa« (o) Hio foootloi]. oppUooiiilitjr of tlio 
Ibot ifwi3.« iotofHino i t o i o i l i « I A i i ^ * 
Xt to obviooo tbAt vooowrtfi on foHor fortlUofttion 
no* lA i t o lAilMi^ ot mo tlao H^o Miioif i^ n^ocvoii yovliooittiif 
«• f t •«• 
Willi y«fMra 'lo th« mpi^mtLm of aaecvnutrlfintt* €at of 1h« 
Of y«fi«ia««* cittAf 2.«fe Ihun hflilf A aesgn v«r« ifi(Liit«t 1» 
lhoi«iio»i«» ^Mist&ie^ irf Bo^tsft jfiantd to f ln i any v^ftriast 
vtpiyitng A pOi&tlv« imlaRltlcnfa :r«f9^(iitt t f y^asit* <!» ipxftsr 
ot ffa^isiv* Homnrisri on Hi* iMitia of ooa«ld««tlm of 
pa1>lio«tl«n« on Hi* «ff««t of 902 ItiiMio «na iiapHtir 2^3lold«a> 
lio oomod oonviiiotA Hwt unOar «m<lltloa« of galiinisf doflolonejr* 
atiftjr* of ooilttVIo iiliilMi'lto oontXd lio oxpoetoA -to oiMlilt 
faitaamoBal tiHito wa ooitM smvtti ympanoos* 
Oonoltsaiiig Hio voviftiff Boston (I954t p* 51) mintai&oa 
^m% *%f noflBs uallicAsr 1i»'t fc t^«:P ftj^pSJloatiaii %d31 «r«r 
liap^Xazit ooH ayslioftttoA «• ft gmm^ yzmotloo. Zt Also sooao 
imaii&iilf Ifemt ptopfiotayy aixluroo of imMiato fm follwf 
applleailcn oovro m lui^ooo Hmt io c«!i«BnaXar uooftil* On Hio 
oHiosr liaaat i t io (dour Ihat fo3Li«ir nutntlwi io « iMtlolliot^ry 
moB&o of 4mliJAg KIISI A ntmliiar of wpwAwSL 9roia.«ii tbftt voro 
not ooaiiroai lijT otbor nooiii* ^ioolitoAy m« tl»« fooo o» oovo 
^pooiol uoto lAU %t wdo of tt io «otteoi of fortiUctiig n^Uoto." 
9)1 • 9XO$b#oy otooa Iho tost of tlao* 
ttko vortow tma«r ooai&4«i»tlm oorroi • rmer Ij^ertoiit 
itt«90oo« I t fftonoooA Hio attcitlQii of an orov liieiria«iliM| 
awrtNiP of iNioiurali vcndtiro on Hiio ^noooa toebniqiio of f«ni<» 
Xio«r ayylieattm «• io oriafaAoA Hy A tfurt of puiaiootlQiis 
Attn AftOV i.tO Op9*0KMHI00» 
25 •• 
KalA^ (1954) xvi^ ovUftA Huit in otxxNdt* ipmytxig in 
AUtxiiii'tai* WiW9W9T§ oflutSlltlflciai oi* Mill IniKldl'ly wfv nctiA 
%il1l) %A^ y aXont af^siv mit3Ei«tit ai^pHmtlcsi to 1h« l«0r«« of 
mv£&m ma fmmd Iso giini ^tlwr xwioilts* A ooiaMtmtlfiii of 
foai&if ana toil $fti*tl3i.a»ti(m iPKr® MJ%er 9i«^d» as <!i»i^ i9ei»d 
id'^ 9%ib»T tr«*-lMat itXcopto* IS^ t < «^o siainta&iittd Hiat Axxing 
inig«tRUir« gvowtit foliar «e»3»^ ii ef siio^phoxtts otyuOLd 1M ao«t 
efftetilTol.^ titllli9i$ l>|^  mv^n^m at two « t i ^ s of uxowti* 
Brstly* ili^!i ^djr voxt ft tawixA^t old ftfttr ioiiAiis and Hie 
03potilli o ^ e had not 2f«t started i»d isemdXy %ii«i Hts^ r vtis 
ft *«(aii1h old i^mi "^9^ mt9 ftaqpftot^d to i^ itiftftii aaxlMai 
vttil3lty# 
ttioams (1954) CQr^Qtv^A ed jTp«mo of hmw •ssi^i^MmttB 
tiftt tpmjdiiir ^'i^ OQ p^lfttt i»ital«nt flxamtlaii oatiatd imtaewttm^ 
ia aitisiMit fhoiiiioxiift md i^otftsilsa oeotwito and ds^ ne i^ t 
of lMia«r* Kigitr atttKiMit omtHitft ond dyy wfti#tft of g«iSii«e 
atsftw HBd AuRfff Imt not of yoot* oontxilKitod to tbio offoot 
sad lio lAsxsftood i i s ia iiOi#it wkw witixsly das to tbs sxtm 
tiUors of tio plsnts itisisd id Hi nuloeiiiit solution luesitst 
Hioxs «ss no o f ^ s t of tssstSMit on t»000 gmin %isi#it or 
nwsi'bs^ f of flixsins poY iw« 
4li. 
iuitxl«at •cautlm vtf* aftilcty gam«i «na xip«i«A latty Ihaa 
no vspXaiiatlfia iift« ls§m 0.rm £9v lit««» olN»xvtttloii» illicit 
mt9 not oay i»laif9fttliig lut hj»r« «(mcLdemiae is^ xtMROt* 
lAtt mlsixins in <3ei«al9 i» cil«^ i^ ^^  W «& nualxiy «f ^liceifsi 
to d»p«&4i m ^Q lisfimtiii?^ of €i« i^ fiBit0 'thvooi^ ^ i t s #£S)iet 
m «i«iaf <mx%Mi2rdm'l» eoat^t (aii*ti»aiid CUifct 1950* p« ai€^ « 
M fi* opinion of «i<i pmymt wmi9mT$ tbte tiig^ »itvo@«n 
Qontemt of ii^mfiS ^«iit« fnifoip^d %^  mome* «i#tt li«f«i 
ftiiatoa ixk tit p»iiixmtl«il ««»«iii3^ 1i<m of imrmT^ tsumtin^B 
of ai3rlK@i:^ i3sia.1gt« fey m» tstmUm of pxo't(»pXaii& a« ^»m Itr 
H^ fii^  hillioir diqr wti^t a«fsoelJ»t»d idti "tio t^a^or cMfla esUmv, 
fiio otaiaiqiiant a»piletl.csi in lb«ir 0AX<bQiijrax«1» oontent »i|^t 
'Sbat hmf ymm mscHsaiimo for M3.ft|»d miim a&A i!ip«nin« of 
Hio f mint ta ^e tzo»ttd pil«it«» 
mo xoviov 1>7 Vdttiftr and ISiulner < 1959) i« a ImdmOi, 
in Hi* Iiittoyy of foiiur nulxlttQii in anxw Ihun mm my* 
iypoftxing MLHiin flv« ^—xm of IHo oaiOity pilfl.ioft1i«ii on Ihio 
topio in llit flMM journal (Bo;spA«oiif 1994) • i t oitto a l«x»i 
nimter of ntw piiiaioatlen» of a "faxiod nataxn* intimtlAfi tie 
emgldtmia?' inofeattd Inttiogt of z«flim«ctief»o In tio pxotavsa 
of Hit 3Mcliaiiii«i» of ttptriio md txmAomtkm§ m^'boltm and 
•eononio «etam» %dti xogKed. to tio appliod mitfi«its» I t 
im 29 ** 
ti« movoiai^ricntii, this ir«ffi«ii on f9lX9» imWiUmim^t It 
of Hi* x^swnt infonmlioiit i^r«onr«r« i t inoiluipft tkread 
Mntm miiaat f^ trnrt 3.iii«» of r«Mastdit ptirtlaidlax^y feoM ti« 
point of iri«v of the agrotocihaKMCi «ffioi#%ef of Hie ae1ho4* 
mm9 of Ibe v^maxkt ^Kiex^ta&tlaie end cadtloel 
s^ raaiSss m ^OQphoxaa ana golpbnv a:^«ftxiiis in Hiie yeview 
are aami«rieed b«3L0iis 
%e etieospti^ m of phoas?bo«ite end golphus? fsran Xeanree 
nee sapli Ixit iliereee a lev s^ ! of the «i^ x«jr eol»tiQii ime 
i^epoTWlL ^ tieaip |iho«3ilioyiie tiptelee IHat of «sl.|iisur eeeeeA 
^ l»e imftffeeted ;^r S^ * OgBexiOly* ^mmg lessee were noteft 
to lie ttove effioi«it for a^eofptlcii then ecta Xmet^m P2.ente 
•texveft of idtoisi^ oxoe ilsoiied l»ett«r e&aoxptioei* "Shere eeeeed 
l i t t l e ^Btibt 'Quit mey were fwdlly ecBre»tei t» oe^ e^ae 
oypBiie ffeeetione in the leef and enee •1»eexlie« iMtb natviente 
veve tzeniaoeftted te other osgme* HmMf&t» i t i e notewoxHiy 
'imt Hie refermoee to ihe effeet ef ieef/epylied piioivhowie 
end iQlfksitr «n yiAde of egronoade o ^ e in ginesel were feif» 
]l«Ae»Hie»leeec yeiated referiaee had Hem nede reflerdiaff Hie 
yeteotleHtyt at Xeeet ef Hie fOxBert in ^ider ediiee^e ^ere 
lev mil taiperatttree in i^tsf eeitld greatay iM e^de fertiUeer 
ujl^ tike mnA eaaeeQaeatLjf reeeit In Aever irovHi* tiiereaa leaf 
iipmjt hftipvd hf i^t eoB^»3ttk^r€ky msmwt taxing •%««li«r«t 
eottld help in aupiAtltig pleat SKOVHI fmA ^mAommt^ 
lat^«»ttiig pot oa3.tay« naA l i i ld «aqp«)djimt ii«r* 
GgoaB«»t«i by tmsytdti tad @0«ili«rdt (1960} to pz^tr«st ^pxla^ 
%ax(ll«y oy nmtoar ^m% tmok ^ t ailAitv ilMAiM omiatd l&y 
JDai&2iiii JStsM^ s^r mi»yim ^^ tmr^w villi tratie mAnnmm 
et sBdLtfi of |d&oiipii«xvi8i Klteo&m <MP petaeiitta fl&»i^7 or in 
vurioQt osraM»atiQ»»» Hity i?«|»ox»ted ttiftt tb«»t «risiMttd ik 
psKjphsrlinie ttotlm vitb th« aioiiptifin of »]f«ift« Ri^tr i^eiL&i 
of gcttifii tttiftir and exudo pxot«ixi wof aXto obtaitt«d ^ tlios* 
pi*otootiiro ^«itA«tt9# 1h«»e oii8«rinatioii8 art not mi«xpoet«d 
fto i t id vdLl #«^l3liiiitd ttuit irigoyoisijLjf gsoulos plants vooXd 
alwya lio in a %ott«r poiitim to eoobAt diMAMMsouiAiig 
ox^ gmiMie mid foiiftv trntsitloft neuXd o«3Ptiiia.;r h^^ Hie trgftted 
ylM&to a??ov l>«tt«r« 
M i^lo r«?iiiwing ttio pa-fiiiAys and atoliwrtiMi of p«iotxmtiflii 
of foXi«r sppiiod oolutiimo/ IMnkt (19^7) dloe»««td iho 
vOiUtlTo voXoo of otoofttftf eotlOIOi e^U voU oad plfiiM 
•iMinninoo* 80 OIKO to Hio eimQili]iid,«n tuit Hio mrwmSa, px*«otoo 
of poattnttifiB to«ic piaoo in tHaroo olftsoo* Bi Hio nwmU 
•iliotmooi «ippUod to Hko Xmt mwfif poAotmtod Hio oatioaio 
•ad oyidoMMa o«(Ll mOl Tio « liaitod ev tjpoo goorllMit* X» Hio 
•oowidf ihooo gabotnaooo lunrl&g piBotmtod «i« liPoo ipAOo» novo 
aiooiriiod to tHo gayftieo of tlio plooHi BMIOOIIO ¥y oeao foam of 
«^  17 • 
y«aitix!ijig aatatl(at««l3.f &mieV^ m&t^ imoWrm »«^i^«)« 
Utie mn 9ipport«a liy etiaifia of 1I19 Q^ o^ <^^ «k^ 9ex:i^ t&0iit Hie 
tlm#»e^ »isr@@ staaifle of uptilc«t a© iiailX a@ ^tuaios i>f foliar 
@3«s t^lsa^ a p90ees@ iMdi^  i»9 lust ^ e swaifi^ of iif tBik«« 
Bo (19?I) rffVi«iH$d tb® itoaeK ^m% in 3^ai« oa ti^ ^ 
wem ooulS mimum ti@ ^ ^ 4 of ^® oxop* in® mm ^1s& r^oalod 
1t»at fla«ts»Pd s^ idL€ H&Q @oniiaesa1i.sr iiiOX'oai^ & i f iiitrogiQ «»$ 
sapi^iei p^ytl^ ihxtm^ tba foot© onS part^^ i^iiPoi2# "tie a@&ir®i}* 
fwo oouMtrntiono (40f40 oy 60^20 aoili f^^mr) prmrod l)@tter 
Hhan Hi* othi^ otmM&atlans iaoiuauis Hio mtii^e ao@9 of 
ao leg 8 / lia adOod to Iho aoiS^not cta^ r (^!^ ^^  ^ o point of 
TL«if of tola! r^laOld ^ t fOlao of •eencaile jri^d voeovdiiig a 
ii«t «ii¥iJi3 of is«?0O • 4Q0/hA. 
licild md iatoozmtory otadtoa ««»• c^naaotod liy EtXamnif 
Jll JX« (1972) to stxdy Hio offoot of siiil aad foliar applioatlon 
of imvioos doooo of phoasboxiis and nitvog^i m, 9iia.d and 
ooi^ogLtlm of groioid »ttt» llioar iiot«d Hiat appfUoaMon of 
a2«5 kg P2^ / ^ lii^ s'oai^  toil or foliago taeroaotd tHo 9iiLd 
of nuta* Ibo tiptiko of piioii^to «aa aotad 1» inoroaoa 
f vogr««idTA3r until tmxvettf Hit p«y#«iti«« in Hi* plant 
A oosq^axfttiTt atuia^ r of iii@ afftot of soil* and te^ax^ 
appliea phoflsjhoxua <» ttta yiiSld of tmae^ a^ r f^^ ftTTHttlB Y^ Tli.iffiTff^  
m9 mvti^ mt by Atrial ana QsstiQliah (1973 )• 1h@y 
eoQdluaad Ihat Hia 1>ati«fio£al. offaot of nspza^  of f^e^oxs^ 
tea aioifa pvonouneai ^Mm ttia planta had raoidvad a aaall ^a« 
of fHofliEiiatle fartlliaar h^ h^m^ draaatoir tha» ^m ^«y 
vara gvo%i3i viHiotit a(^*appliad i^ O0|ihox»a» Xt im^ lia pctntad 
out iiara Hmt liia xaaga of laaf^ppliad phoa^^ta Mia t&^mt 
lii^taS in ^ l a axpaxlaaat.Daliig Isaaad on Hia &>m txlad 1^ 
oillierataiB mia Wittwer (1951) on tcpatooa iliaraaa tha phoc^ Hata 
raqgdiraeiflnta of iMuday ooulS l»a to t e^j ilff^rant* 
Kliali^a (1B7S) aaaovibaS a aKiA aaltaxa a:^ >fizlmant 
uatng tluraa h i # :ri43^ E^>^  ^tmziatlaa of iMuelar (XB 22S» X 5TI/10 
anA 19 6)« Ba traataA Hia planta id Hi tvo liaail traata^ta 
(Aill ana half IQPXf aaaavdiiig to Sanlttt 19i^) ant aar«fi ap^ ray 
traata«ita oontaialBg nitrafwi ana piiaiiphaxaa indaains a 
aontral oo&tainias aa^ioniaaa iiat«» only* Hia vaaolta vara 
gaWiaaally alsnlfloaat ana tvially tha finainipi vava* 
Gvavth %faa glgRifloanUy vhaaaaa by inoraaaUis ^ a 
atPAfti of Hia xmladaat aalutton imt Hia affaet of imietrnkm 
«xay traata«ita vaa atatl aHaiUy a«ial ta Hiat of ii^fay of 
BltVOff«l S t dill VMlC aftffT •»ll£to|b 
g^-m KiHi full IMIMI Mtmgmi sOiia lialf ImMl ilieai^oxas 
h|r^ tnit« and psot«ln ecmtiiKit* 
f t in Bot tisiaeirat&aA[^ «f h&w0r«9$ in? Ifod «»3^ «xlm«itia> 
T903^t& ir«r@ not o«at&x»«d b^ « tliaa trUO,* 1b«99 aaa^ 
v&H^Um of lmia«i;ir ^mlA ¥« gsoifi ullti «q^iva2i»t #>««s of 
II t E 1& tho fom of oolid femUsort mm wis doao l»sr hia i& 
Hio ts i s l s YdiHi laidso < B3Q»oxlmaDt9 3 and 4)* 
qasoitt C t97S)f also nozkitii at iOigftxti btftwMP^  1972 
ttftd 1974» «taai«A Hio offoet of nitMgwtoBa oad ^OiiiiAtio 
ipxmx en tbo liodA and ipmlji ({tMlity of l»x&igr and i l iwt to 
IbVM fiikld «39i9ri««Eito* H« notod tb»t,ta teiioft w&mf 
^Hi fhoffhoiso aiffiifiottiia^r taevoRwid n^^aiot mmltmf sad 
fMlA MwlNr f«r OMTl ItOOO fxito vid#it «ad gMdn and otiatt 
|iild« «i« titt irioiotioo (liiitli did »ot IncAudo W%y^ liiowod 
•«iild«miao dlff«r«nots oaoni^ tii«i vo«MPdlBff llio imiiouo 
Iflold •oaqponiBto liottd aboro* 
Xa Iho ooomd tflol Hi HI \b.mt olaot a^ xftar of fhoiffliaitta 
inoraaaad gl^iifloaaiay aur auafli^ r and mm ifai#t par yUantt 
• 30 • 
iflk«!l«t SUA gmin laialNr ptr ymati 1»000 ipMin if«t#i% «tiA 
83,09 wsf% Viscf asslE«d aaaria tb« nlii« imjflstiee tasted* 
^© last field «M;p«ria«iit IAS p«rfdz««d on six ijb«it 
imxlatl«« ^^90t«d as m ar««ilt of ^o&v p«irfoi«nkie« In 
Bspiirlment 2» Xiils* lti0 m^tw mp&Hmm'tB on bazl^ sr and 
ili«fttt h0 tomid that |ihQiili(mis «^t«^ haA a ^«i«fl«iai 
affiiot on o^OLA ^iajiiot«£l«tlea azid ^xain g^iaiity* Movtovavt 
h« notad Hint Hia In^uaioB of fiitcf»^n in Itia i l ioi i^tlo 
Qpva^  «ia@ foimd to !»• noro afiaotMra* 
^Ihoii^i ll&asa tip^Piminta vara pXaanad to attidsr ^ a 
al^aot of iatt3?l.<nt iqpia^ on lAOdd and gmtn ^piajii^ l»t aaaia 
daaixalsla that Hia affaet of miteiflnta on muFlcoa a^ e^ i^Hi 
ehazmotava #>oiia.d oXao kara batfi invaatl^itad for tda a^a of 
eoaplataaaaat Xt la iag^amtlTa to eoTVi&ata it%9 affaeta (natt 
jrlOld and ^lai*^ of grain) idt^ Iha g»o%rtt hiatoi^ of iha 
y3.ont to ol»tiiin a aloax^aot piatava of Hia i ^ a pS^ ayad %f Hia 
i«tn«&t Hirottili Hia r^axlQKa ati^a of Ita d«r«!lopii«nt» 
Iha *xaM* oropa In India ara invaxialAy infaatad %d1fei 
aiiiida and oHiaif Inaaota Aixing thal:p aoat Tigavoaa gfo^dnf 
phaaaa » hoadlni^ iKUJey gxmin attfaa in oar«»la and HawaftA^^ 
faulting atagaa in oi l aoad axaya* %x«y af an appvofilata 
m 3^ m 
in cimtrolliiis '^•(it p«ata» Ihe tmalMir of inatol&oidt wmym 
wouldf df eouviit/dttptadi Tip«si 1h9 siv«3eity of lafsstftllcci* 
ii»1ho<l ema «vim ti« iXlilHxmtt Aimotif imo¥» 1h& olvvlous iMmofit 
of giuii pest eotitxol pxogswaiaes* 
'*Biraier(m!»100*' 1® trie zngl staved tmd9 noxk of ^o»» 





9yop«ii-3»arX)«<^ tO»diiWBlli|l ]^0i|lia1it 
CH3—0 0 
^ p ^ f C2H5 
CH3—0 0 C = C—CO N 
CH3 C2H5 
58 •» 
I t i@ fip«iily adooiti(l.« i d ^ mttr end is ccic3pfttl^ 9 tdlh aoiit 
Qlli«r iaatetlol.fleet <a&|^ oia«8 end ntttfiants of n«»t«Bl, 
ssrsteiale Ixiottetleiad aonlsaiDliig 100 pl^o^cmieb Xt i@ not 
«»ly aolttta© iM Wktmf tut iilao ia mt^a^t^ @oi.ir«[it® and has 
a §8!vmmW.Q aistnixitim oo«£aei0at in olV'iiii^ar <& » Q*22)» 
SUmooron io* <^ @r@fdvo« a ^ t to |^ i»etmt@ tlit ^Oends 
jeaixilsr ia&ill^ v l^o i t aaaefi a^tciri^td* Wf^ ^0 m^® 9m&m§ 
i t ia Qlm Tmf^smm^Q for troAtHi© oi l pvodti«Ssig ftoats 
CiyafmjpoiiQt I96T p» eg. aaa i|/a Qi^ ONO i^gr of laMa l#mi 
Mi«>irMiiiiiii«wrw»»wiwil»>»ii^»»ii«l«iiiiiiiliiii»i«WiiWii»iiiiiiiiM"iiiii«»^^ 
CO B g B H f 8 
5*1 Bx{Miximmt i 3> 
3A H;aq^ Yi!M«it 4 57 
/ 
7«7 ated maH^mm 44 
5*d a%1iom<sa^ tmsa^^^n 47 
Eia^iii t%alv«r0l'^ » BotentoaX 0ara«!i f Mlautit 9ttKr Pittdoiii. 
>^^ 3fie^  (ilSSlClg B^yaSS 2>*> '^ ixidtsr H^tf and spatbvatlaEiitfjR 
%9 @1ii% <m th« iMic&o @f px'«9i@i&« «iiial«&e« CiUML^ tlt 
mar* i»btKl»«a f^o» 1^ » Iki4tian AipeKatxi'tona BmmBXdk Xne'd.ta^t 
\ 
3*1* %tlClJUBdLl* \ 
coil ^i lAs H I * "amM" Cuintiar) iNAaQii* 196^70* Hie fhyiieo-^ 
\ 
<Biic «V4iia«it ifftt d«gl9i«a to «tidS^ -ttic oo^pftftttlYC 
•ff««« of ii»«-s9]^iti ana •oi l««|^i«i |iiOig\Hmni« on Hi* MfK 
oMiemtnitloiit gfowHi «&« ylAa of ^Mloy rwdii^ VB%y* tn m 
mifHt yiot 4«il0it oMMiorotiiX cmd« ttr«» m% ibo xis^ to of 
• 35 • 
^yi% 1« F!i7«leo>»cii«BdooX Qharaot«sl»tlo» of «cunfiie« toil 
of Hid «3qp0rlamtaX pilot t969»70 (l)q;»«ri««at 1) 
<X> fex1»ie9 Bm^ teem 
cas^ * It 09*6 
IIU) IB (1125 07,6 
<a sjluos / ^ 01*40 
(kg Ttm) 2t5.ao 
(^> Airailia>l« ^oeilioxtt* (IP) 
(kg /T») 14»4 
(kg? hmy tt7K^»0 
€0 Icf ^Aa «Bd OBZlat* of peti^i at "tti* Mt« of 90 k0 K^O / ha 
w«r« Applied untfoxaa^ to Hi* aoil in AH p3i«t«* £ri sin* i^ otft» 
aeneoalidtA mpwi/t^m^t^ ftt ti« wt* of 30 kg W^H ^ ^ ^ * 
applied in fniwova at HIQ time ef eeidngf Hie ettiev nine l^ elag 
kept tmfertilieed v i ^ ptieiq^oxiis* four aoees of one per umt 
a^eotte 3Ol0ti<m of eodittn Mhf^e&gm r^dlic^ Ofiiplmtet omtainiiti; 
1*365 kg p^5 / hat 2m7S0 Icir f gO^  / liat $#460 kg 1^^ 5 / ha end 
10*920 kg w^Q^ / im venpeetiveisrf wsnt wieiiyed at fO de^ 
(heading etnge) ot 90 da^ a (^ dSkir gsain etege) after eomns en 
plote that had l>e«a dflpxived of Isaeai etipe:rphoti^te ae wSiX 
ae on iSioee Hiat iwd reeelved tbie fertUlieer* Contfole were 
es^ xayed «d^ de-ionieed «at^ s&Mil^Bn^s&^f in 1^12% oases* 
'!!i@ eoisiar^ of 'vaxioas treatntfite ia gliren in SUtliile 2* 
fhne in aH t^ere ^^ Pe ft trtataente eai^ ifd% llupee rt^ieatlGne* 
9!ie site of etcii j^et w^m S7 et«a« Itie eeeds were tested t»T 
Hiiiy iflaMlit^ as iiiill ae gemlnaliilit^ uetni^  etandat^ d aethode* 
meeas»'fi^e ceid pltta^ eeede ef onifeim atae end vel^t vere 
eAeeted and tareated \A^ *9axttde9en*t a eMneeeial ftogteide* 
Ihe aeeal <%4MLnd liie pleai^" neHiod ef eeidfts «aa adopted* 
Seede imre eem at tike xate ef 10 k« / ha* OeHf %5 eeede were 
eom per Jl^ rvov, %e jRirrews titare kept 22*9 «a apert^ soiling 
«ae done en 15 iforealyery 1969* fhe field reeeiTed Hiree 
irxiiittene ketve^i eeiiini end tiarveettngt Weeding eaa done 
Hitiee dftxing the entire eouree ef grewHi ef plente* 9ie erep 
use havreeted en 90 Apxily 1970. zt aay l>e pointed eat Hint 
«MflQl i^gt^ 2g% i£i si^ oasr ^ a o of ^aea^ 

























^(?S <^ <^ > 
f (^3 (90) 
%^4 <^^> 
^3#0 
V l <^ > 
V a <^^^  
^30*"'5 "^^ ^^ 
f j ^ ' ^ (70) 
W l ««<^ > 
V 2 <^ *^ 5 
f joP, (90) 
V 4 5^^ > 
t l i l 
I«iX 

































• Bi^ myttd vtlh A»*loiiis«d wat«r only a t 70 ana 90 aa^s af tor soidng. 
Hit earn i«B» ial»J«c»t«fi ^ mwm^f miximm tmrn teem 2!1«1»|910 
URtaLyils of 1jb« toil i« i^ lTfii in ^Ift* 3* 9lil« cie i^ariUiiat 
ii»« A«atf^ #i«i ^ «ti4lsr iii« «^mt of ¥mxi^« a»»«i #f Xmt/--
eldof ipxii?^ ccie* e^ t 70 doyn Ch«ft<llag iftect) (m tifi«« At 70 
«si4 90 #ire Csilkj^ gaeHn «tB|^ <» ll)t« l^£ <KiM3«atmtiQii in 
3timrt9 of iMi^ oy tt&d on i t o jgst>iflls sud y^(ild ehajntotiadottos* 
In m a&sQ^ lo xmdoalood Vkotik dool^if oomtaraiftl gmdo 
ttiPOft »t 1^ 0 f»to of 60 2cg 9 / ha Ml* tmfH%^ in fkixseovs ot Iho 
tlso of 9mA»g» l^ unoao dooto of 1 p«r o«it aodlim aih^ rdrofMAt 
ortboghOiQlio'lNi ^1b oad idtioat 0*02 pair owt'lEmo^ iracwtOO* 
iftro tpxnyod on ttio liiwroo i« tio i^m of ftqpxoooo ooXntioii* 
mo tViotMntt t0,rm wrt awanuelsod in 9iimo 4* Hmo 
In oi l tioiro v«ro 10 wpMiy trsttiontot ooOb T«pis«otod Hivloo* 
Vio idio of ooili trootod gh§^ noo tt od*s« Stods v«ro tootod 
for ihidir ^ittMUtjr oiid yUnoMUty ond voro totmd to lio of 
CMd «uai^* QBlf9»»»iltod* ylMV and 11010.1117 looicing M«do 
iMoro gavlooo-otoxlUood l»ofovo oonUii ilii#t «•• dono l>ir d«inii3« 
ooll 0^ iSiQ ®x|;w*lia«ital p l o t 1uTl*72 







ParUol® Qfise diatrilxitKii 
am€ J> 




ikfj / ha) 







(71) A'miltm.Q pliO0]^0SUQ(P) 11«2 
(kg / lia) 
(VZX) avttil«1[a« p&lnuilnm (E) 1i323«0 
(kg / hft) 
m y^ m 
a«llidd« 13i« «t«a xftts vi« 10 ka/im* Sovt ifiir« kiii^t at * 
cm 
ai«tiao« of tS*S/8;pKrf tiros tftdi o1li4Hr# Hit dKtt of amdag 
197^72* %9 jiii^ sliscMti«Blefa. aaiayiia of 1ti« miX n&s Hi* 
aniat aa in ^g^mimmt 2^ 
ilittBurS lluf« taSmmiOi ufta acflaetfA to at&ay lh& aff«ot 
of t«a doattt of tea£i>a^tlad phoisiM^dia and "3tti^ o«oii»100** in 
nasints t^iftHtiialiaiia i;p«a^ «a «ii®«Cat 70 HR^ aftap eo l^iKi) aad 
tidea (at 70 mA 90 iays after tontiiid on ittia mrx ocneaatsmtion 
in Hia 3.«ia^ati X«afth of plaat* s i^Sld of m%H and i^ «)n3«itai^  
af ^U ekd parotalii in Iba •iM^ bh^  M a ali^^a fnidiaalaod taodic 
d«ii0af coancraiax gxada aria at Hia lata af 60 leg R/na ma 
appliad to H&o aoSl at aaati«ifd in aiq^ariaaftt t* ^xa^ t r « i ^ 
amtft oara liatad in faliLa 4# ^us ^ a dai&tfi aatiiAatad «f 10 
tarafttemta miti vilSi Htxaa yif&itatliMia* fha oiaa af aMli plot 
van 2f7 tiiAau ^ a saaia vira taatti yxiar to aoidbag foy tiioly 
v ta ld i ty «nd iMHni»A^1^t^ «•&»< almdurA naibada* B«iXlfiy 
aooda nara iti«fia#>«t«riIiMd and tom 1^ Hia aaButl *l>#iiiid -^a 
Tiable 4* Josemr^ of trmiamts ( .^azlaci i t 2 mid 3) 
(1 / ha) ^"^^ 
amimmmmmmimmmmmmiHim»mm\ mvinnwtmmmatmmmmmmimimmimmimmmmmmmm • umiiiriiniiiiinnii \mmtmmmmimmmmmmmmmimmmm* iiiiwini — » — — i m iiimaji 
1. i|^% Ifil n i l n i l Ccipsnyoa yiHi 
m i 0,74 70 
1,365 n i l 70 
2.730 l i i l 70 
5,460 m i 70 
1*365 0.74 70 
2.730 0,74 70 
5.460 0.74 70 
1.365 »11 70imd90 











^ - j ^ 





2 x P ^ % 
2 x?^3> 
i»st0ik1iiiei« iNitiiMa «0iili}# C19S} 89r«B(3eiir» 1971) «xid tiiSVMitliMS 
( f t 4 f i ^ t 19713• WmMxig « • i@ii« il&fii 9«|ali»id« 
f l i t idJt ef ^d« «[fi^«a^fiiftt iii« l^o utaajf 'tli« «ff«ctt of 
ftt f l it Stttt t f 60 li« 1 ^ wnA flurlfttt .of ft ' lMli nt Hit 
f t t ^ t f 49 I n X # ^ WW i^KI^«A *» ^ i i ^ a^Mi»« 1» i ^ 
Hit fSltttt 1^ »44ltl«iif fmm titmie^m%B t3ie3.tt^ itA wmoQti<^tui 
ittftfylifipitttt t t % t m t t t f SQ kg 1^0|^  / lui mid antHitr imyf 
49 l if t f 0 f / lMi» m t »(WirtnAiig fovur lartfttit&'lt hm^ a t Itgibi 
4rtMftai t f ylitifiifttt* 9 i t f t r t t l ls isrt %NMrt ttift itft t » Saxvtwt 
t t <mt ttst t f $mii»m* 
of -ti© ©a^^stat^tal j i o t 1973-74 C 33[p©ilB«t 4) 
Ci) ^astiir© 











ilia / fea) 
(&S / to) ItSOO^O 
Hit Qpiejfe Htm af^i«a eoit««ctttiir«ly at Hi* iaL9w«eing sad 
tnaitlniE 9^9»» CmtrnXm vvrt $fgmje(i wllti dv^onittd 
%l4e $• ttiii in iOtX -iiiSf* <(i«^ IS tr«ftln«it«t ifteii s«3?lieat«d 
%«i9«* lh« «ls« of tftoli plot mm 10 •%•»* fli« 8^«oti<sti 
md tv^itftfiiit of e«*d« I}«t03»i eotdng «aa d<m« aa In prmtrnm 
«9^s«ieiinta« Beads vara aom la dnua at tlta mta of 3 k^ Sha« 
fba dlat»iea liatvaia fusrarova tiaa 22«$ «•* Iha aowiiig vaa dma 
<m 12 Soiraal»art "^ TS* Toai? ivxi«atl<sia %iaira gliraa dusing tba 
eouafse of grovHi* Maa4ia$ i«aa dcna tHaeiarar ya(iuiv«d« 3lia 
r^op lAt liavraatad oaa 6 ApxlSif 1974* 
3«^* anY^iiim TtftmiiflRii 
f» atiidjr Iha natafiint atitaat ftowiti dmimetaira a&d 
| i«ld of Imalayt HAiw aKMsaing of fii^a planta naa oaxrlad 
mm 10 daja attar m^fiam iha pXanta at t ia «fidJ. loiowt 
litadlaf m€ aiUiy fsala ata«at tad at Hia tlsa of liaivaat* 
£a aii ltd«it Hia te t i l ariad af aa«ii plat taia tSim iakm m$i 
i ta atMiif and ciala atiQ^Miaata dataxstnad* 
fti^m 6* Wsmmsts of i3r«ei1ii«it» (]^exls«a1i 4) 
3«Ho« faemls^it* MmO. F^O. TJO» / s in «aili 




































Hil. (i^ pmy«d %il1h i»t«r) 
2 kg 1?a05 / 1» 
1 lEg ^ / h a 
2 kg ?2% 1^^^ 1 ^3 i / Ha 
nil. < fi^m^rtA ntHi wkttet} 
2^a^(^ / ^ 
1 klj 5 / hA 
2 leg ^2% P^ ®^ 1 k§ S / ha 
ni l (is>ms^ «d idlh vattr) 
Slcg^C^ / ha 
1 kg a / ha 
2 kg %05 p>lU9 1 kn S / ha 
« Via tuo apxAya vara appUaA at 70 and 90 da^ ra aftaar aaidns* 
* 31 • 
9o mmmw Hi* «ff«ot of piioqphofo* «ppliQ»lftQa8» ^ 
Hit toil, and X««r«t« «t«di «h«niotioii»lio« of ixovti w«vo 
iftiotm %liiiii woiad tlifoii l%|f^t m. tcfto :ltoAMi«&til s^yilow 
2agiott3l &«K»««««»» S^ 9 fbJJlmilii^ gi^irlii iSmmetmi&Ues 
vctro dtaaieS noeovaiBg to ie«mmm^^ pvoooauve? 10 aa^js 
a.rbe-r eAc lv sj»^»-V' 
CD %m«ri2t3ia»«r 
<i i ) IV0#l IKI&^t 
( i i i ) %;r iffiii#)^ t 
lii9S?oa0 tbo froi^ i fgl#t ana ^ ^ voti^ts maX^ aoeouxit 
«»ip Hko tot i l pmtaeWfiiss^ Sn t«m8 of xa^ of ijax&emm in 
vwad ^ «^  ft«igax« of ««ffl«t«iitio aotlTltr* 
2^ e^p«rl»«ito 1 - 4 , pionto novo sllovod to fmw to 
MtBxl'^* itio foxioniaf j^ i id ebamotoiiotloo v«ro ttiidtiod 
At 1h« tl«« of hMprost* 
( i i ) lur w«l#t yor ytait 
( l i t ) Lfnftti por mat 
( iv) as^ia.ot sHMDiBP yor «Kr 
4* 40 «• 
<v) OMln masaw p9» map 
(iri) Mmmn of ItOOO emaxkm 
(Tii> fiEsHil iri^ aS^ A of 9QUa&t9 ^ m hm^»^ 
( f i i i ) Gstttn i^ ia^d p«r li«otftV» 
d«tAft pm plot i«i0 tiEk!s4n and mmsflmQ IMV» i^^t fioip 
i«t«aMi3ia§ tb« j^«reiBtas« of iiAl[m «««aii* 
Hit fllXtOlAllg crovtt dlWWWtgristies were studied: 
( t ) Ih9<»t X«|f1ll 
( i i ) far»ife wit#% 
<iu) lavar viii^t 
At ltMNr««t» % • » • • * • <if p34uit» Of tatl:viAi«l plots 
i#«r« i§km out w&a «i«l#«d migmm^Ay* Sms^mi of •4HIA« IMHNI 
ki^t f»r 1l^ « ws i^l^ fi&ft of pvot«lii and ^ 1 «Kmt«itc* 
W ^Bp S ^^W 
Dtm about lilt f«>lS.oiili3g iMtf® oi^ ta&HQid %^  i«ii.f ima^8i» 
Ci) f smsanlKig® 9f mtiee^m ommmiam^mk In aa««r«8 
mm mt @@^0» i^f «« l# t @£ "ii® cnn^t® if»d is^m 1^@ n«st 
f^ eKwi ^ « #i^t»f nnv0Lf f«ii<l«x«i find PUVMA 1ltz<Ki# & ?a m«ife 
soNMiit tli9 piw&m mis •td»«A In «q9«^«a$p«a pol|r1fo«« trial@t 
liiK4Al#A and i£c&>1$ a^w MiaLLiftA9m 
4fti««%«A anA •naili'eta l^r i t s iF I «gfiti»t «ee(»iraing to 1li« 
100 9g of t i« 4vi«4 l iftf foniir of «icii m*i^% %mm 
if«l#«« «iA twr^aiar ttmtame^ td » 50 la I j ^ M a ian*» 
XAras 
Itlw«t «ii«A In 2 al • f tfi«ttl««ll3r par* gal|^ tti?i@ «Qi4i f t 
iOlow fiF o(Mtpl«t« vtlHiAtlon • f nitmt«» frt»«it In lti« p3.«it 
*• 42 • 
MAtKfiikl %7 1ii« os^mie witl«r ttm&ft dtgtctioii MIS eon-ltiaisA 
tm aboat IMO ltQiis'»« Beno« tm^m v«re 3$v«i^  «tt at 1foi» 
toT 19 iidi»it«9» Afttor eooUngt 0*5 sa of <tic£ji«olXy |Kiir« 
30 p«p emt hf^fQ^m p«]f&x£d« IAS iiddsa avtopidod and ^ e 
oolutloB va® ti«ftt«d oa^ia t i l l Hi® QOXCKUP of solutloii dmsiged 
tl^ @ flttflfco ««rd kiipt t9T eooUi^ fo^ 10 Qlnuteo and to $«t 1ti« 
i»t»ftQt3 i^ear imd #oloax3.«oo 5 oif 4 sddltioKifil drops of 
30 p«r ocut hf&m^iR pearoiid* v«re addsd i£i Xiico OMnasr 
Allowed '&F g«E t^t0 hmW^B for abmt 15 aimitos* QBX% y&% 
^iskm In tHo additlm of h^^atosm"pmoti6» h^omm i to «xe«8s 
!al#t 03d^80 "^ o amoaoiji tsx 1^9 al»3«aoo of oypepiio i»ttiar* 
Hio dig«at«d picr^ddt oattarliil IAO diXutod ^ ^ doaias dlotia.i«d 
iiRt«r and tx«noffK7«d viHi 9 o:r 4 uRirid^ ga to 100 sfl Toluattfl® 
flftsics and ir<aaaas aada up ulth diatUlad wttttr* Corrai^ondiiis 
aliviota for datandnl^f nitaraim phon^oxue and potaaaivmt 
viora ti)e«& fTMi Hiaaa aul.$inifle aoid»i>arojdda dtgaatad ouii^aa* 
Via aaifeoAa a^ plaarad far aatlaalioii of Hiaaa <iilaaanta ara 
Inriafl^ r daaerlliad %Atw 
9*^*1* 2UaCftin» ^ « nltragvi oontaeit of Hia laa^laa laia 
aatlMatad aaeordlaf ta Idntear (1944)« A 10 lOL aXlqeaot of tha 
yavasida digaatad aataxlal. naa tricaa in a 50 ad •olttaatxla 
f l a * and Hia axoaaa of aald partiaxiy naatxaXiaad villi 2 wSL 
Of t.$ S sodlutt h^ a^RMdde* t la of 10 9«fy ««it aediua gLU«i^ 
w» aiA«A ^ pir«ir«at tftsftKiaity* After aaking up ibt volutt«f » 
$ w3k a l i^o t «f ld}i« foXutlaEi me talc<ii in « 10 @a, gmAiftttd 
and 
alaetng tioxoui^y Aft«r #i« m^dlllfla of m^ 4fop« mstlXXod 
i»t«r ufta aM«A %» atlce ^ 9 mmmm tiptP 10 i^ end 1h« o(»it«iit» 
uiaro «i3Llow»a t9 v^md fcrr 5 si&n»t«d fov aModUna t/eHmx d«r«&op» 
aM[n1(# 1ftk49 9C>3Lti1dl<in wo ^ i n lanuivf^ nNMii 1K> A ooloxlaotxld 
i»b« ma Hko ^^mCk^miA^ mmmx^ »t 52$T)% tiguig s Bausch 
aaS XiOnAr *£^<i9trffiilii 2D* iioXovimot^ r* A blealE MI« vm id Hi 
«ftdi 8«t of dotfrnSxA-liQao aa& Hio «sKNmt of sitrogflti la Hio 
kaotfi fiilutla9i« of a staadRjeA «iiEMaiiitui ouXstiiito 0^utl<mf 
%liieli fdllovod Boor* 8 Xisw* 
•'•^•t* fh^omh&m^ ffOtea sdiOflip^ ortlo lA Hio golslsiixio ft^d* 
9oroxldt Algoot woo ootiaotoi ^ ttio nolbod of llifco o&a iaiite 
Bov (19«5)« A 5 tiL oUqiUiOt woo tsiScfa ia o 10 od gmaao-tod 
%!%• ottA 1 VQL. aolj^dlo oolA ( a*5f eMKSiilxui maH^^^ in 
lOV Sj|90l4)Mio oMoA villi ooro foliovod by 0«4 aSl of 1tj^ i4 
oaiiMiios '^tio galslioxlo moid, fine eoioar %t«io4 to bluo* 
MotilloA Mitor vio Hiw oddoA "lo Itio lOiio ooltttlon ^ wOco 
Iho volono VLpi» 10 lA* Ifeo oOluHoo %»• aiaEod 1hovoii#air> 
kf^t 1» otaad for 5 idwitoo ond Hioo tfinofovrod "lo m o^ori-
aotvie talMi* fiio Of tiool .d«i«lt2r wo rtod mt 6S0 nm id.Hi Iho 
hdlp ef «%«etffQBie ^'^ mlvsiMtiUat* A laa&ii nmn tan f^r m^ 
eas&dsei^ ffikUcm© «f mam%&i&« potnggiuai jii|Oiiiiiiit« solntlcii* 
<ell9-« Out ^ aliq^tiot ms tiSie«» loia i m i ttt 1$B m» A Wmsk 
p^tnvtlua liUplmtt oolutlm* 
3»% Bmammtt^s 
pz«»t«tn o(mt«it« Oil %A8 «xtmet«a f»Q» 1h« mm&B attar 
esjuihlag iSioa* 7 ^ pxotalB «iaay«l% ili<a« aaeAa vara 
a.amL«dt fod&a mmmi^t at dE>^ o and povAaradt 
val^Uif 9«0 f ifcra tsmafanrad to a sosttXtt astsaatton 
appaiaiHa to iMdi aaftl«^«at faintl'^ ef par* tatvalaoa 
alhar w * aMa^ fira appaiattts wfta k ^ t in a hot vatav iMilfe 
fUBBinc at iO 0 f»r 7 ti ft»y ooaplat* «xtmotlaa of oil* Iha 
patfo^om athar eonttixsiJig ma axtsaotod oU aao tfat«i kmt 
iM 9fm al9 to avmfomta off Hxa oHiar* 9h« vaMkialas ^3L «iaa 
irii.#ia4 and %a paroaatace of oil in tlia aoadat a« tiiil aa 
to ta ail 9i«tlA* ailailataA. 
m 4$ ** 
peitfiir MS ipVMid «r«r m ^ 9V% of po^tr md diitd av«(»l#% 
ti% SB& «r«& msmSjm *^^ S^ c^i* 1li« <lri«d mm%^» ««r« oool.«A in 
ft a«s<d«fttor |)»y a^ omt S aSA D«foy« ii«l#iii«* $0 «g of «i«b 
«»i^« MO nidt^od ana t»m»e«STed 1^ a »ortKr» C%i9 sa of oold 
5 por amt tvidaoiwaewtlo aold n&o ttddtd io it« &o fo«iiir 
HBO gvooad v«i1i Mid ^ « i tsfUMsfttrarod to a e«tfil(»go t a ^ tdlh 
rupiattd %»iliSiise and Hia volumo laado up to S al. idlh/trlohXeyOi^ 
aeotio aoid and It^t for alMn^ t 1 h to aXUow Hie e^i^ato pracd* 
pitatlflii of i^ pototno < ^^ ^ isnt^  ciark 9 196$) • Qie atu^ao viora 
th«tt o«»trildsod £<t 4t000 TpEk ^^ 15 latJi a&d tha gtipamatmit 
nag aiaaai^ads 9o Hie vagiaaat 5 isdL of 1«(|B aOdlYtm h^ rdsoadd* 
o fov Haif a»~hoiur 4m a \m^mt telh vumlxig at 60 6 go aa to 
dtoffOXiro Hit p9r««i|i»tatad^«otiiiia ooa^atOL;r« Aftev oooling 
fov t§ «&tti Hio-Mlataiponaa-oietcifkigadat 4f000 fptt ioy 
15 ala and Hia iiipaaMitwit m>m dlaoavdad* fo itio jracd^at 
$ ai of 1.0S aodlua iiydvoiida naa addad aead t^MlE^  vtaiX feiv 
aoaflata aliiiic* I t waa leapt for tsaUt aa boar on a laitar IwHi 
XQRRing at dO^ O ao aa to diaaolva tlia praoipltatad pzotfU&a 
eoaplatily* Aftar oooliii« fajt IS K1II» Hia adxtaya waa ««itn*» 
^gad at 4»000 ipa f^r 1$ aln and tha gapamatnit aantainlAg 
Hia pvotatA fxaottoaa nas aoUaotad* t% mm Hioa dlXutad idtb 
appvopvialNi ^antmr 9f mtrnt^ ta aai^ot aaaiBXtng 1*0 ai of 
ana ytfolYfta <i!Hr tolsA fvotidxi •vtlMitKm iii»r« ]|^ Nttti?«d tm^ umA 
tor tSii« $iixs»(»iNN 
S far e<&t flodiim «KK^ )OB«t« Flif« % WOL ^t lemmmt B« 
100 @ of ttOtflutt %mjS«tftt» «ad 0 g of ae»lElaim moX^tet* 
50 m Of 8!^  p«r e^dt |iliOi9^03ete aold find 100 wlk of oonointm'leA 
lijrdyvi^oxio a«ia ii«r« HKPI «ddiid» fb.o flArfe wkm ooimoetod idlli 
ft roflttx eoaHmmae m i Hoilod gm*^^ cm m ti«»taag aanlSlo fur 10 h* 
Jit Ifeo OAd of Hio ^oHiing p«Kioa» 150 g litmus maphatot 50 lO. 
ii»t«r and 'tturoo to four drops of Xiqp i^d InfOttSno v«ro ikddod to Hit 
f l * ^ * fho voflnx MO ViROvod omd tiio ooiltttloii in ttio f l A * 
1»oilod for 15 atn to viMoro* omooo IwoKtiiot ^oiod and dllutod 
to 1*000 ^ « 
Hit 9^Btm$^ of 1l^« iMsltte idlotloB %m9 tetiMittft by 
titm^aff i t ^^ 1*0 W aeoiutim of m^vm hplmwiiiM uiOm 
f» Hio t*0 wH of ooll,@o^d px^ttlii fkttotloB 5 aX of 
w^$mt vKs ftad«^ &ft«r oiftolil^ 10 23&iit 0*5 aa of S«i§mt B 
%A© ftaa«A and loft for half an lioir foi* ttie dorilosiaaiat of fbOl 
oo3Leiis^ # fte tanmgiittMioo of ^9 mm^ma me notod ftt 660 aa 
on Bausch. and Xtoato/^ ootroQio 20/Ocd.oyliseter* A maak mo sua 
sl!i}ltBaooaiiL^ i d ^ ores^ »ot of iP»t^ lo« llio i»«&i(l&g of mf^ 
lenom dllQtiosis of s otsadard ogg allKimtcx aolutlont ilUcti 
foUowtd B««i**it lftv» 
mi d»tR vovo onalyiod atntlottoaUijr v l ^ V4gl«r«eio« 
to tlio d««t#i of men mmm!immt aoooirding to F«ti«« and 
aokMtio (1994)* IBio aost wimtotim *9<* tovto wmf foilovod In 
miOh Hio oanror ai« to VifUootoo mo «X«o dotonsliivd* liim 
^" im«o mo found to Yio olfslfloont At tho 9 s«r omt lo^il 
of fvolNilBllityt oiltlool ilfformoo CO»B»> mt oltio oolooXatod* 
tlio aodtilo of Hio oaaXyido of VOJIOAOO (ilHOTA) fOy oocti of tbo 
oipoitooata doid0i OYO glTm In tkiUo 7« 
Sfl l t Plot D9fAm C Sl9«Si>Mllt I) 
««WmWMi»«|MN*IM« 
HlJ^ CHiOftlilflQ 
^Bin p lo t tVi&fB4at« 
!3rroir (n) 
S^^ yt^  p3.0l« l^^^tBlfR'tO 
93^ 111 p lot tXIISktSlflltiA S 














fotfel S 53 
Qis^@ ISamdMisodl Bloefe D@d.|9i C Bx^efimfiHts a and 5) 




* ^ ^ ^HBwUr 9mjf 
<mwi«M>>«MiailMiHMIII«MIMIlH^^ 
3nire« of TAxiAtloii l^f* s»s» tl«s« f« 
••nn*Mliaito*MBMM«a«wn«Mia*i>aMwiMMiMa^^ 
Rtj^ltatioii 







iiiiiiii»iiiiii«ii»iiiiiiiiii III iir Ill iiiiiinmiiniiiiiiiiiiiiiiKMwwwMiiiiliiiiwiiiiiin iMWNiiiiiinii.iMiiiiiriiiiiiiiiiiiiiitmiKi—wwio 
SiSM tMMS 8 
4*1 Sx3?9timm% 1 49 
4,1,5 Sm^sitat omtemt <>^  
4*2*3 B»t»i«at 0Gii1«t f t 
4»3 Eji^simmt 3 19 
4«i3«'l 0lfCt%^ C^ai!9l0litt9!loti.D9 80 
4•5•^ H^tximl; omtonit 31 
4.5t4 a8«a q^oaiilgr 9S 
4*4 IxpttadWGSit 4 ^ 
4«4«1 C^ fOifth eluMnie|itxlaMi38 ^ 
4*4* t HiHd aift3Ai$|»xi«tl^« 93 
4«4*? Vtilatiwi't IKHINCI^ 95 
4«4»4 I M A q^uaitr 9^ 
4* mmmm, i^ mta 
4*0. mxmixn* 
esse00 Hie ®ff@ot of ntiti*lo!it(3 on oxowtb a&S ;^ <ild of Iseiile:? 
aa^ Qttstara* 15© pas»ii»l!@ir0 ^ f gK^wti « « e solootsd tor 
baxiQ^ f aeeor^ JlniS "to Gwjgoyy {1937)« li©^ iiidltiaad (4) t i l ler 
proaadKm* o flixoct aoagaro of aBxAotetaatlc aotl'ftty^* 
(11) fxei^ mxSL ary ^ l i ^ t •• a ossawm of tie i^ xooeoo ot 
Qcooailatlcm of dry i^ttsr imd ( i l l ) loaf ®E emxtaat • a 
OQaaus© of total uptok© oaS aistci"^tloa of tlioso aa^or 
autrlQato» 
AacBS "t*© 2?iold cSioracterloHco of ba3l9:/'» final i^lf^t 
of ST&in end 8txaif» of oouroi^aro of ilio £pe<aate@t liaportanoe* 
Zt »aat# hoiw^mrt te re^losa 6^mt tie as aepetidf in ai« w&y or 
tht oiharp on Iho growth diomottrlatloef ln<atidiiio xiit<tedloiit 
ooRtont OR Hio ono hand and on ear d^araotaxlstloet <m Uto otiar* 
I t Isi iherafomit h l # l ^ dodlx&^e to notdt at a.t£>armt stagea 
of plant isroirtit tio effect of vailous ragliaaa of nutxlenta di 
ear liliametaxlatioa oontfil2iittng to final ^olda* %U8t i^r 
ntmtser* latigUi esid nal^tt aplkolet and csraln uumlser loid "teat 
tial^t» mmiB tio jrleld eli«braetaxlatios vfould t)a the laajor 
oontvitxitlng faetora (torfJidat 1072)* 
<» 4d» 
to 0smm CiOiapQtltlcn £Q:e SI&&GB maS. m.m$MXm^& msxx^ Hie 
d0^W3lm»€ fey Ih© '^@tQ. oapa<Aty« i ,©, (nuauer of paaicOle 
pay m of Itmd) X (nuialiQr of ai^ilseliit p@r piiiaicid®) x Cmtntexf 
of (psa;in p@r ^ijtolot) K (potoattdX Am of ofsjn) ae ®{^ ?ba» 
Glm^$ QQS3U0 ottior®! by &>*ife C197a)» 
o i l m& psiotoin ^o ld ae mtX QQ OH oiiCl pxote^ ocmtmt of 
tio aaod w©i?@ z@Qord9d» As €io tssmi'taoiiljg ond/oi? ©sop m,tt&m6i 
In f i t 9 Hold oi^xiaronti Hio otfi&ot of ^Qfa^onast 
oppliod to iho loinrea smd yoot«t on gfovti acsd ^^old obstxaolsxw 
istioe* ft» woXS. ao lll'E ootitsnt of loo^ot of BP15 ^sisloty of 
1»sioy «a« fttatLed* *%« oaqpoxiiaint INIO ttaitd on a m^Xit pXot 
d»8i#i« 59i«M ift3fo niiio aR&n pXots ond two tiiti pXotot ooi^il«iliig 
M B * X«-««Xa of foXiar n^xiiy txeatomto sad two XovteXo of tmmH 
dfOttgtng of ^yMXicnyot lo^pootlToXy (890 p* 34>« iho dstft a,m 
ymttly dfioQzllMd iwXov and mm mmmAm^ JUa muioo 8 to 28. 
«» 50 ** 
h0a€ii3g fitsga and oilky @mlei «ts@@f incj^uaed tll.l«r ntimttv 
par plant ana tm§i ueicfit 6ii4 ix^ ^ i # t of tlir^ plimts 
(%moo 0 to 13>» 
4* 1« t* !• ||UtI,l1i^^l«iy* auosp amalj©» por plant mn 
f^C^iflcaa^y afliuotsfi tiy piioi^orao aj^ yXioa as foliar epxa^t 
as t^ l l ao l>y I to i>agBl tiroasitoSi a t tjolli ^tageo of gj«mrtti» 
Ct^ o aiff)ss3cmo3 l}@ti«e«n tuo tx^atoszit tmmiQ a t ^® mim Imml 
of £S»»^ F «3e tBoal tfsatassat i»ao cfltoo dcjaiaociit C^QDIQS © 
At lioaasng 0ta09f "fe© ©fSaot of mX;^ fiv© of Hi© liln© 
imin plot trostEseBtita omild Is© ohmwm^^m i^isa^^ tx^^taent SBVB 
al^aiflGimt i£iQm&&3 in tUldr uual3#r owr tbiQ ociityol* 
ilaadQBi^  miex* ntmlwr i3t*3 p®r oaat t^ iozo ttian OQH-^ KII) i«id 
vteordta In 'tis tx^atemat i^ C^TO)* "Ihe vaiu® f^ ir Hiis troalsimt 
diff^rsa eritl.<3ally It^ oa *mat of a l l otheT te@atciints %lil^ 
tiwitslvee dlffevttS oxltlefiaiy f)K^ eadi olhor* t^TO) pifoduoad 
ih« xMxt test ntmter of tLllevs for plant* 
I t %ia8 nottd Hiat t l l l o r i^xoduotlan vaa al^HHoeoitly 
anKaiieaA (lt«7 p«v o«nt) a« a x^atilt of Isaeal applioaUon of 
90 Ua fgOj / Ita {:||} omr iho eontxol C ?Q>« ^XOKI idHiottt any 
tesil l^oqpiioxiia* 
Sitfllc 8« Sfftet of taiiSKt MBIA toil eppliwi'ldtfiii of 












Sail plot (90iX damsMtiMi) 
iwiwwiww .Ill iir III m iiiimiiiiiiimniinii i iri»i I I I M I I W » > « < I » I I W I « W « I I I I I » « > I I W > I I I W I W I * ^ ^ 
mm& ^^m 21*4$ 
<MMa»MiMiiiiaMawMaa«aMMiMaiwiM«^ 
e*jD>» fbv 1h« aifffONinQt of Hi* mln ^ o t »iNtift At 
1to« • •»• X«ri0i of gall saot • 1*t? 
C«l>« tor tho 4lff«r«u>o of iht oaH pilet MOMKO «t 











ati) ^% i toil dx^««iii^ 
36.40 57,«0 5T«oe 
55«aO 5t«a9 55#») 
41#40 42#00 4l«'m 
4l«66 4#«|I0 42*95 
55»55 5i%f9 5*#T1 
5T*T5 59««0 58»«i 
40«a& 59*00 59*€0 
40*46 42*90 41*68 
Umsk 57*56 59*54 
G*lt for aaiii pXot troRtKgat At 5)1 • 0#tt5 
C*])* fOr tfili plot tvtftlMtfi^  mt S# • 0»4t 
€«]»• for 1h« «tff«r«ii«o of aiii i jStot Siiiit at 
Hio oMfto loriO. of •!% pXot » l*35 
€•!»• for Hit ttff«r«oo« of mh plot «oiii« «t 











t i (10) 
t^ ( to ) 
%<1«» 
^4 CfO> 




Besairding Hia dSLtt&tmkm& of tiv& tseOM plots nt Ifoe 
mE» X^ml tit tm m^ i>lot9i i t xmt^ v&mv6&A it&% at 0 leg 
®of® t i l lers a® cooparo^ \d1h all tbo oilier eoaMnatlcaao. 
^Q a®st li®0t tamatotsats wes© ^oP4(TO aad iJ^ 'gCTO) iMdi 
-Mox© 0*iual $M Hisii? Qflseet* inailiisl^^t 30 teg TgO^  / ha» 
tapssa-teaoat Pj^ i^CTO) ©aw -ti© hi^iisot -ralu© CXttoieijaQ 
oxltiocai^ tmn "Sio ipaat of tio ooaMnatloaG* Hoxt Sa orasy 
of @f^ otl^ 7©a308 %a0 iho ty^amont ^5(^'^'70)s ii^ @t«eaQ lh® 
poos©0t mtspmrn y&a tor tfeo txoatooato ^^3(70) imd ^ i'joJ^ o^C?©)* 
^^di cHoy^ cl otUQl of^ot* 
Hum -tio VDlti@0 fey tbo ^ffsrono© of tiso mt plot 
maDo at liiio moo l0^al of TMSM plote mvQ tali(m liito ocjociide* 
Xd'^ on* i t y&& noted thiat ©IX the mtj plotat xoooiiring 5> Ice 
V^t^ / h a as Isagal d3iiG3l»gt pto^oed aoxe t i l lers per plo^t 
tian "feooa jaeotving 0 kg PgO^  / lia, twt "tio two did not SlfHsir 
ez l t lc^ly from «mdb omor in Hiia SQspeet* 
At Bllky gviedn vtmeof im3d»ua fslue for till@7 niMlseir 
HAS iteovAed for tlio spxmy tzoatmnt 1*4(70) glisdag 28,6 p«r oont 
lA^waoe ov«r eontcol^Po* I t my l9a addtoa ttmt 1^ 3(70) and ^4(90)* 
«hicii ^-vt iiiis^tly lowoa» -valtitfs ^ r tl l l#vs ^r plantf ^d aot 
ihow oxitloal dltt»tmkm from each o'tior* 
He bneiaiy j^eoed 30 Ic^  i'^^^ ^ ^^ ^ ^ al^ aiflOMiLtLy 
tw^cior for t i l ler promotion and @«ve !l»4 per oettt iuexenae 
plot @@aao at ms aasio iirrel of «iil> plotSf i t uia>£iols&d -fi^t 
at 0 l0ir©l of baasl i'^^t *^ « trswatEHsat© iyi^4(70)i ly^^tO) 
csiid %?4(90) ^owsd ©qcoail^  hi||i effect wiHi W^Q pi?oauclii0 
•iio nlisliaiQ numlser of tlllsra* At 30 leg 2gtg ^ia, oasetMi© 
til lors nei*© oljtaiaoa 1>y -810 ts^atosQt l*^4( 70)« Host ^ 
ora@r %ie»0 Iho twaslnant® J*5QJ?4(90> oafl S?^n^tO) i*iidli !ia« 
ocpal ©ffisot» l»Slc@ f0ii.^ 0f ^Q 'tapaatsjEmt %^^ o» iwoolvtiao %int^ r 
ml^ in "810 apj?syf t^ a^  poox&ot 4B Ito QffQ^t tm Ife© auauey of 
Sio w i^iQG for Hio ilffar^oo of two m"^ i^lot nemia at 
-tews aoas lovol of oaia plota d^ ow©^  "tiat e l l Hio taesatooatOf 
exempt r3(90>i prodao^a aow tllloa?© at 30 &3 i-'^g / hs a© 
ootipii3»& \d1h 0 leg ^^5 / ha* H^i© orltlool &L2^mmm vag 
noted aooog ^0 dffeot of all tbo txnatioiit pairs C mam igpimy 
tftatasnt mt lio-ti 1h» tmsal Xmvi^)^ eaBaept l*^^C70)» f(^^70) 
m^ f30P^9O>* 
4.1«1*2. HwA MBia t^, Hio 9ffoot of G|»my tfoateante* @&A of 
tM intftmotldn twtutan Itaaal end ipza^ r tveatsi^ts ma tx90\ 
w«i#tf liHo fomd to 1» fll^fldBit at hoih st&^s* Howiiveiff 
M M I dftsstng sepr9 alsnifioaiit «ffiiot <3ii fved!i wftic^t only' mt 
Qllkir giftiti atae«« fhs datft «x# psosenttd in 1!&bWiO and 1l» 
— — I — T i l l miiiB'iiiiiiiimiiniiiiiimiiiiiiiiiniiiiiiiiiwiniiiiiiiim ninncmii i in awmn >i mmmmmmmmn > •it>«iiiiii(iiMwiiii»«»wiw>«i<«iiiiM^ 
0 kg F|^$M 30 leg ^ ^$A* 
<v <v 






lot . 13 





»• 1-^ (10) 
5. t 2 < W 
4, %<*?0> 
5. ?^<TO 
»««& m^n ai3.oc 
riMMMllHMMHIHaMIIMWaiHMMIM 
0«Bft fsr aain ylLot teiftlB«it ftt 3|S • ^#90 
0«S» for gaU 9a.«t trtRlB«tit a t H > » » • $ « 
1li« iMi« ImA «f tftti i^ot • 129*14 
at 1ft« «Hi« l « r i l «f Mila i>X«t • 139*54 
9*S« iH <^tii»idLgsi£liS(l%* 
fftldlo 11* isff«e« of foHar ana m^ atflim^fla af 




2* ? l (TO) 
3» tgCTO 
4, Wjim 
5* t^ (W 
S* P| (90) 
t# F^(90) 
8, t j (90) 
9. t^ (90) 































C*l>* toT wiin pi«t tjnHktitfit ftt %$ « 1*01 
e*B* for ittb 93.«t triftti«at at 5)1 « 0*61 
C.1I. for tlt« ttfftr«ie« «f Mtln plot »oiii« m% 
Hi* oMio lor^a of iiib plot « 1*65 
C*D. for HI* 41ffor«ieo of oitli plot miona «t 
tbo OHIO lOTiOl of aMda plot • 1.69 
53 •» 
BB0ardlQ|| {^ xay tsoaliaoiitQt at hoaditig stages a omSual 
ttioxQaae ia f»atfi i « i # t nas noted trcm ^e emtsoKi^^)* 
A l * <bo»a 5S.0 par omt SnMBaoe ovor * o omtrol, g^. I t 
tMf hQ notea Ijhat Itio ^me mm&ains q^ ssay tseontoaats ^ JTO)t 
V^IO) tm&V^lO) ifionoQ ©qtial ©fffeot* 
Cto tsor^^sainii Itio imltieo for •tio Wm naSn plot laesma at 
1&0 fxsas l€W0l of aab pXotOf i t ws© aotQ<]i that f^ '^ CTO) eiad 
l?ai?to» M^'^itoy oaa 4]^4(70) wci^ QOtl'wly* Cfe tha oHior lumdj 
( 
ilioii ^0 aifltarenoas iti tlio ^^ mlnos £i)T flul) plot sssa^s 
at Hio aoz^ teiNlk of nedn plots %iire ta^ tm Into 0C9ridl6ezBtl<mi 
i t %»s notsA -^ati at 0 leg F^o^ / hK letmlt tV8atcig»t .'^ t 3^ ?*^ ^ 
^v« 1$ie Ei&xliawa valuer dit^xiii^ ezitlQQllsr tram f^^ miG. 
On II19 ott&or huna* at 30 leg ^2% ^ ^^^ tiaeBl ax«egij&6» i t %as 
nottd %ftt 730^4(70) gfftr* %e aaidmim value* '^ @ x^at of tbe 
tvtatBMnts iikom& «qiifil •fUtet* 
At milky gai$A stagst me oaxitiim tmitfi i«ii|^t ( 32*6 p«r 
cant noM tban 1li« oentfol) VQS natad for 1h@ a^ xay -^ iT a^tastit 
P4(70) and Itio atoiniai vaiutt for Hie treatemit i')(90)t al l tti9 
ai>«a7 troati»its dlf«iflng erttloalljr f3ra» «aoli otTior* 
Be^ardiBg ^o bagsl tz<tataent% i t via© noted -Kiat 
F5Q(50 kg Fg<«'5 / iwj) na© dtipartor trs ©fiSiot to 4ta <soat««lt 
pQf i#a. 0 k0 FgOg / out 'Ki® 4a©3B^ as3 i s tm^ mi.i$it h&ini* 
12,2 par oaat* 
Sio VQlt«30 for 1^ 0 ^^tovmimQ of liio alae cBiii piot 
Qsaa© a t Hso aoao imol oS aal> yloto ixoyoa Hiat a t 0 Iig i*2%/ to-
Hio tTEiQtnKsit l?0t^ (^9O) nwo liio :aaslOTKa irolua yiioissiiai 'tli® 
tf©at2K8it ^U?-j ^ 0 i;ooiD®t la I t o ©I'Siaot. i a i t&0 trsatE^ato 
rfioi^a ositical tMffbiwAoe ia Haolr VQIUQQ, At 30 k^ P^ ^^ S ^ ^® 
lOTOl Of *?^ G# "Qio tfoaiamt F^^CTO) «io test la it© © S^Oot^  
ifiOfoao; tio tsroatatrnt ?^ *<|CtlO> yroOttooa stzilaQn fSQth uoiclit* 
I t t3a^ taa txQSmd -feat 8 i l vnluoo aif^r®a osltloQll;/ tmm oadi 
'Tfe&iiit-j into ©otiaiiaeanatleii i^o valuoo for Hio dlfforaaoo 
of -^o two #it» plot a^Qiio a t liio mofs lm0% of t^ @ iii&@ tmM 
pXote* i t ^Ao tiotdd -tiat 33.1 l^o tx^sti^mtet n t 30 Isg I'^P^ / im 
^flttl dx t^oisdn t^ uoxe eiiixx>o3!lor io Hioir toopaiQ® an eoi:^x«od 
«i1li thoir ooimtixyarlfi a t 0 kg k'^^^Mmm M.X Hio tvontwaKita 
4«1.1«9# |>yy naiAt.. Dry « o i # t of UTO pXeisto* a t hoaaitig 
otB@« and isdlk^ gmia ttmiey nut slgalfloiintly affoctod by 
TQXiouo egt&s &^^ IA«B3L tr««taiiita« Ihd iataxAOtiai «ffeot 
lMit«fata foliar end ooiX tmatamto naa aX@o fbtmd to tm 
0l^f loa&t (f^^Xoo 12 m.t 13)« 
piiQs^osna mt h«ftdiiig vHif« en ftear v«l|^t 




t . 3?| (70) 
3. ^P^^*^^ 
4. P^C?©) 
% Vs (to) 
dul) plot ( ooll 4r«Mln«) 

















Uman 146,56 159.T6 
C»l>« liir iMin plot troateifftt a t 5$ • 1t«2t 
0«B» for ittH plot tvofttBiffit ftt 5# » 10.10 
c»s* foir tlio dilftor«ioo of %o « d o plot soaano at 
Hio m o Xm4k of gBl> i^ot ** 20. i t 
<l.l>* foy Hio a&ft«r«»«o of tho m% ^ o t mwrnm »t 
1i!io 0UIO lortl of Mda pilot * tt*<0 
f u l l * %% Bff«et e f toUmr onA mAX « f^«f t t i« t i of 




2* 1?^  (10) 
^ PgCTO) 
4» Fj (TO 
S« 1?^  (TO 
6» t^ (90) 
?• ^2<90> 
a. Pj (90) 
9. ^4,(90) 
aab i^ot (gi^l irttiiiiii) 






























Menu 330*tg 36e«54 
0«Ds t9T wmiA pSlot tXHiftti«it m% H 
0*1>« «Mr «ili ^ e t iVflft^ftiRt ttt 55$ 
«»]»• ^mr Hie 41ffi»«iie« of i » i a gLot a t i a s «% 
Hi* mm9 XmtiL of MU^ p l o t 
e«]>« for t i o ttff«r«ao« of gtti» y i o t aMno a t 





<m yy urn 
GmA^riBt: iho e&tas tma^mattH at heading @taae» 
I t waoROtad tlist HIQ txeataaat TtC^O) cjewe aidOiSlenat naslrma 
tpeatoaato &^4( 70)» i^^tO) Qaai?^70) isiOfu olaHar ia tioi:P 
/oma ©en tP3ataMBti3» ^3oi«o* 30 ^3 ;):2^5 ^ ^° ^^ ® 
tottsjp ticsa Hio mitSTUltm<l omxtseolt tEfSOflnc oritlQally 
faeoo Its oaG dJoiiliag 9»0 po^ omt qoro Sr^ Dat-tes? i>ro^otlm# 
'?H:Jji0 iat© 0mQi.<l0»a'ti<m Hio volt%@o tor tho <34fl!ojsmc@ 
of tl^ © flvo GolB plot t30imo a t €10 ^lao Iwol oC Hio two c»b 
L>lotat i t me Seima.llistt a t 0 i$s IV'5 ^ ^ » i^ c^ jf 70) ^  
•^#'4<70) oaa 2\)S?gt70) diotjea 0<i«al o f^o t . sacdlaaAjff "ii® 
tJPtatotmts -\}I'4C70), %i'gC70)t l^'^(70) ma ^ Q ^ a aot 
<31ffor tacltleQll^ ffoa aach olho» ia Hieir @fiS&ot« At 30 kg 
k'2^ i ^ Xoiml of M©Q1 liioisphoiust %^'i(70) go^ m^ c^^^fleemt 
tmsissm Taluef %hexi9as lh^ xuat of tlia tz^^tcKiats i@is@ ij&allar 
asaRViainiE II10 valtMis tot lh@ aiffsiono® of inb plot 
aMns a t ^m mm Itnral of aain plotst i t u^o foisid that It&e 
tNMitaQ&ts %>l?o(70)t ^^'jC?©) ana ^5(^4(70) a^w h i ^ o r viau©© 
a t ooB^^ awd wlti Hitlar pairs J ^ Q , %?-J(70)» ilotieven tlia 
tviattwnts f(^^70) ana Sy^^TO) fpnr© higiiar ary wHlgj^ t HIMI 
f3(jSPg(70) add 93(]^ 3|C7Q) ««i^;»eetiw1.y/iil1h only tsaatoffitita 
- 56 • 
^ |^C70> an* f3#iC70) dlf^iflns ofltlo6lly trom oadi o-^or. 
At :iilk^ gxalu stago* SDray tieatDeat 1^ 4(70) 0sve 
tmstaam to^ imtlwr/fesliig 3S.7 pay «eat mo»3 -fiaa Hi© c«mt»ol» 
i-Q. fcllo%©a t}yl'^70)« s^poataon-to ^3^90) ma 1^ 4(00) ^oxijea 
o i^aai oJ^ &et* f5i«-:^ lGi3.ft csiHool m,tf^wam y&Q not 
laotsft in €iQ ©tfeet of txoaim^ito k^ gCtO) Q«i^  Pa<90) ao well as 
of P|C?0) siia i..j(90)# l''0i Hie ooateolg ^soaaoea aJMrnaa ary 
nattoi? na© OwammS tdlli 30 &0 ^Og / ha Uxoa vati Hie 0 kg 
l^ gCg / lia Cocsitroi)! bolQj^  10*9 p^ s* oont Mdies? ta volti©. 
a@-|3®aiiic "^ o voluoQ SOT tig ai^fas^ic© of Hi® ala© 
dftin plot BKum© at fto g^ pa loy-o3. of ^0 tuo 0ih pXotep tit 
0 leg %^$ / tm l€t<(foli iho ta^ adwrn value ms obtoJU^ eA tait Iho 
txeatsMnt %EP4(70), tio nftxt ^ « t taEQutomt Kan ^3|[70>* 
111® tiMtaeatat ?^^70) and f{^ 3jC^> ilioiiNid oiiiKtl sflkiot* 
Qie ittOftinliig txwatawts i««« lb^^90)t %Pf(70)t 2;Qp4<90)t 
9^lC90) ond fQl*Q as.f|i»i«d eidtleally fson ««#; oifo«3^  IB 1fe«lv 
«f Aet* At 90 leg :^ On Ant* tti« l»st tv«&t»mti li«viitg algKii* 
<iamt ct^eiet* ma 930^4(70) faHowed ^y f^^TO) end 
^30^4(90)0 tM<ti #o%i»a glisUiur 9fl^ot« 919 valtitt is»r Ibe 
mwt of 11)0 troatooiito dif|i»i«d orlttoally tetm mrndb oHiojf, 
- 5 t -
va^a 1h@ vaa»«ia for Hi® ^fft»smoe o€ 'l^ io d i^ti p lot 
laostsi© t i t ttte s»a» imml &t noiti pl#t8 udxe taken into 
oe»iflilaet99l&£siff i t i^&o HQ^S f i ^ t a l l Hie txeatoo^ts nt 30 leg 
omm'tofparts a t 0 Jce i>2^5 ^ ^®* ®^ *^  © t^o t of iSm taPsataraBta 
atf53»sra 02ltt«Ql3.^ tcota ©ada otiw# 
B.QXd data ai® psesEmtedi li^ '%i1i(loo 14 tci 3S «md om 
4,1»a*t» J.-^.fimW.T^y.ti lWl* ^® stiQ^r of mm per p l m t 
^£3 oio^^ieaBiay atliioti»a tjo-ti b^ pliosplioxu@ i n ep»asr an 140XI 
ao liy I t o Misa. a»»s8lat« "&© aifibi?@oa@ of tb© iseHii pXot 
ve&n&Q at m^ sa^ ao ILOVOI of ^t> plot imi id.o@»^ iiri»]ra!i m.8 i^oo 
glQPiflisaiit (%^o 14) • 
Mmg 9^m^ tS9fitiamtat raaismam oav iitim >^aip yae obtained 
b:sr lii® tm»»1iEi^ t ic>^00)« I t MBS 57»0 |}63t cent {K)»B Hien i.'Q« 
'tio eonlarol* ^le next {pod tm&taanto mvt 2^(1Q)§ i*j^i90} emA 
md F^70> iil<mgid.tbi f ^70)t ?)C70) a»d :^^(90) iDidi ^oveA 
•tual mm^^Gfim 1h# fatnlaaffl valuo uaa zoeoTdod In ^Qt 1ti« 
Baaoa ftp^lioaMeii of 30 kg I'^ Oii / lia ( f ^ ) ma found 
to Iw 11*3 p^v f»nt Iwtt ty for waip pyoaisetlQfi as ooi^^fQd %il1ti 
t&ia* 14* mttet of ttHSMit and «»11 a^plicfttlan ef 
l^ oiQ^Gmis c»a our stmlMir i^tr i^ Xmit in Hf 19 
atl} plot ( oo&l is«««lae;) 
^Bl2i i^ot 0 leg FgO^/^ 30 leg ^2^^fbA Sfeon 
( IQ) <?30) 












f 2 ilQ) 
3?5 (TO) 
t4<'m> 




32#ai 57.06 34«96 
34.a6 55*a0 35.05 
55*00 56.40 35.70 
54.35 50.95 36.65 
fi.95 40.33 54.63 
52.86 55.06 52.96 
35.46 42.46 5a.96 
59.15 3^.95 96.55 
Uma 52.94 96.iO 
CD, tov medn islet tr«iil»«At mt 9% » 8.25 
C.ID* for fluli Tifl9t tfmmmt *t Si « 0.91 
0«i&« fiov Hitt dlff«yffie« of llk« Min plot mmum 
at Hi* iwato Xm^ of gali plot « 2.95 
O.B» f»y iho aiff«Pin«« of the mh plot atuio 
at Hio luio X«riSL of aaia ]4ot • 2.74 
lldlpvtaiSiie t3i@ -raltios tor €10 aifl^xwioa of ti@ waSn 
plot lasQiio at %Q mm x&v^ of diil» ploti»i i t imu noted th&t» 
at 0 l£@ l'^^ / hsh t . o . %t Hi© tapeatsumtQt J?(^ 5iC90)# J c^^ 4(90)t 
F(^ >3<70). Fcf4(?0)« %?^tO>f S^^^iW m&Mf^^m) ^m 
protoCBfl Iha Waat ea^a ^, pUmt. At » kc VgCg / to ( Jjo). 
^o tfeataoat %)l'*^90) osaa %)^ ^C90>i tjoiau ©Qwa In ^fSeott 
pfo^ GOCl dLtjil^om^^ novo eax^ a@ c^ r^ ax^ d tdlSi Hie otbe? 
ti!oatc*mtj3# a?©ataoats ivg^^isoy^ ^-^i^iTO^ imd I?3(^ *4(90); 
l&inQ nB^ in ox^v* ti©x« iAMXme in tboi]» ©f:^ot» f^ o^o i^a 
iiot@6 to ^ poo»e©t toT 'tti© psoaaotlai of fisriiio ©arg. 
IhQ ireiXues for the 6ltiD&tm^m of -^9 suli plot imexxB at 
1^ «i maio l«v«X of nuin plot® iltovtd Hiftt adl tho gpm^ txeat* 
aKnit* at f^iS^ Ici; FjiO^  / tm) g«»oxiiaXsr genr© l^litov X90:ats AS 
oQapaxted %<i1h liio upvay ts»al0(9at9 at PQCO leg F^ ^^  / ha)* 
noii«9«r» tbo iraliioa foy taMAteimts fQ^ Qf F^^tQ)» W^^^IO) 
and %i>^90} dia not dif^y oxitloall/ f»»s 1hei:r ifi^ i^ i^stlve 
oewntisii^ flurtfl* 
4*1*2*i. Wifti 9t fMCa* ^« ^ l # t of mxe | «r plant ms 
fCRmd to 1» «i3»ifiQttii'a3r affoettd b^ foliav ae nail aa Isatfil 
api^ ioRtLon of $tio«lioi«ita in aoil* Iha affoet of two eaaatoi&atiiii 
«» ^ •» 
trnmnB a t ib^@ mm imtiX nf min ana m\i plots mtt sum no^a 
Ito 1» 0l(9il£loaiit C1!abl® 15)* 
a^ gaiTiSiQC^  Q£>»i^  l3!9atBio&t% i t Idas notad Husit Hie 
t9»ala@&t 2^90) tm^ 1^ 1(70) (p7@ "ti^  maadpua (anS <dqttfi3l) TOSLua* 
^ • 3 1>©^  cxaat ooi® l^oa l&o oontafolt l*0» J^'® latt tr tpaataaat 
me ©qujsl to l?4(90> In i t s 0fli9ot» Qio atsjimam vi^uo «XQ 
«a0 t»9 per «£mt bettor. 
<^ {Kmoid^ rii&g 1h@ (31tfos!«nici0& of nine n@lB plot tamsan 
at 1h« i»ao Xerrel of two gab plotei i t viae ^isnd '^at at tto 
lev«l of 0 IKS ^ aP5 / liat «i@ -tewmtBoits Vt^tO>f 1^ :^ 4(90) ona 
'F^%C90) goTe lii#iQ» Baa ctiuiil xeipQnae fto Gai^ ai«d %d1li Us® 
o1li«r tK«Atn«at«» %?o ^i»g Hio p09xe«t i& i t s «£liiot. At 30 kg 
fffO^ / iMit f ^ ^ 9 ( » gKv« attatawia •ay vti#it f9llo%i»d h^ Hi* 
tmfttMAto f3ol')C10)» 1^4(90} ana %^^70) tliidi had «(|ttea 
^ t l«M»v «fiPiet* m* poovitt «f:fo@t ma noteid S& ISid 
tvtatBKmt i^?3Q^ o« ttio <!MaRtvoi« 
yhita llid aiffiixwioe ef t«« wi) plot fauns at itm wsm 
Xsvsl of mill plots wss 0Qiisiasvsa» i t me notsd Hmt al l t^s 
tsaataoRta 0im« M^iav viiltis at !90 kg fbO«Aia likSQ eoa^xaa 
9liia« 1$« HSf«i»t o f £9Xi&? ^ d i0iX ftp^«atloii o f 
•iioiiiinii'i'li"' »i|»iiiini>iiiiii»iiiii|[iii iiimiiiaiiiiinnimiiiiiiiiiiiMiiiini. mnimiiii •.iiniii. iimminmnimwiwuriiniiiwiininip iwiimmi m •WWHIHI I IMI I 
mh f l o t C 80iX &P33atogf> 









HfOHi 2i».67 302.95 
C.1>. for <^t iMte ylet iaimlamt mt $i • i . ts 
C.l>, 109 Hio «il» i^ot trotttmt m% 9% <• 3.15 
C.B. for the Alff«r«A«o of Hi* mdn pXot aoono 
His 1ii« • •»• XcTiil of gab ia.ot • 9.13 
CD. for lb« atimtm— of %• «ili yXot IMMAO 



































•» 60 *• 
tfstb plots a t boti 'tt^ X€V®li3 o£ cpil^appliei ^c^^ip^imd/ 
@jec©pt IB j?4(')0) a t 0 feg oud 30 3ia VgC^  / ha* 
4*1«a»^« |f^ ,f|fi,.|>©y,..QfflP» *mo oS^et o2 loii«-Epplioa xiiOQ^^ ioaao 
ou onr 3.<Ei5^ van tmmO, to las aoii^^c^4lSiflisat« iht^mao^ iho 
Qttset ot hasf^ ayi^tmtimi of i^ioijplioisjs 00 yell ao tti© 
6S.ffo]p9iioa9 of cjQiJa plot taeoaa a t «i9 m^m l owl of gats plot^ 
oad vioa-'^x'sa tdext^  not^d to Ixi slc^fHamt* Ike xesulta axis 
IJaoc^ a3rao««l2ia of 3^ocuiio»iQ a t Hi© lata of 30 kg 
P * ^ ^ ^ Xjrcwrod to !» iMittsar ia ijwiaotlas Hio l ^ s t l i of euro 
as oosijn*©^ ^d^ 0 ka l^^jMu* Ibe ©fj^ aot o t tbesn taeeataaits 
<3iflt3£odl esltifiall^ $3roi3 «ach otb93P« 
^@Q tho V!D1U9@ l&r 13i@ !3aiii plot trsattaontg mT& 
eo^mfod lAHi eecii o't&^r nt ^im mmm Xmml of m'b i^ot txeat^ 
aontsf i t mo tsma mat a t 0 leg :P^§ / hmt f(f ^90)f lb^4C90)# 
%P^tO)t %?^(tO)» l|)l*5(90> asad ^ 4 ( W pJPoto«»ai ^sAla* 
•ffliet. At 30 kgFgOi| / im» Hi© t«@atGimt9 f^^im)* %)?4CT0), 
f-yff^W^ fjK^^itO) and V^^^^SO) #ioiied aiiiica. af l^ t t . Hi® 
ttffdet of txvatBMmts 9]x^^(90) and f^ j^90) iiaa pooxev as 
0(K9pai<t4 %A1h Hiat of mo oontvol (f^c^o)* 
aiil) plot C sou d3r«s«tn# 
M,tMWI .9X11. AXftii .3BiaUi<Hllti 
15,83 n*n 14.02 
14.3a 15.21 H«79 
12,92 15.3? 14.14 
l4.Ta n*32 14.65 
14.22 15*46 14.04 
15.6T 13.70 15.S9 
14.95 13.25 14.10 
14.32 14.t0 14.51 
14*94 16,09 15.51 
I tMi 14.22 14.72 
CD. for Hi* Mdn plot tv«RtRi4a'l m% 9$ « W.B. 
C.I». «»r Hio «Ei^  93.ot trMlMVkt ftt 3$ » 0*44 
e.B« for t^o ilffiapoftoo of mdzi |?lo% a«Kio itt 
Hio tuio IfTiO. of «ib pXot " 1.52 
a.B« for iho mfforvioo of ga^ plot a ims « t 
tbo mm* l # r i l of aom plot • 1.32 




















Basar^ bLnii ths imluos t&r Hi® ^tmm&m of sal} plot 
smmxQ ftt tbe oa^ %m®X of oalii pX0t% Iho tx@ikta@Eit I^'^lO} 
and 7(1^^90) ^^ via l»tt9V m&ilt@ tMBi ^ ^ ? s®^$o1&?o 0Qimtei«» 
parts Fj^ j^CtO) ©aa Wjff^^Q)* itiozono^oXl otbior flpxiay tzeat* 
neat© sls<5%i04 l»tt@i? ©f^ot at 30 its ^spg / I^Q "^ ^^ K^  <> 28r, l^ g^ 'g / ha» 
cntaLcnX aiflsoasmo© yao no'^Q. a a y la Iti© tRsatOKate BQP^TO) 
and F(^ 4C90) tti®i oor^ paroa %A€i -twlr »s^ootlve oouatas j^srt© 
^3(^^705 QJJtl l?3^4(90> at 30 ^0 PgOej / ho. 
4.I.2.4. ,Qi^ a^ a,^ t m^M, mv m^* '^ ^^  ofi>aot of taxtm mjit-
m'^mi jmfi ^ixH 6fossinG of ^os^osuo <m Itio mtnljey of ipikolot© 
%iQQ fOtm<l to l3o Gigmtloimt* ^0 iBtosEOtlfm w^ not tom^<Sk to 
l3o istjmflcQat* Iho 6atQ cufQ-llntod to %ia© 17» 
voluot ^ i n s It. 8 por oeat M^or «iaa tbat for FQ* (M Hio e^ier 
hand, «i© t»Mit£9«it8?4(90), *'5(90), V^(?0) ;. '^fi^ "^ 0) iBidI«(TO 
sli^ UlaY in €ieir tffiot* pQt 1ti9 ocn^ broXt r^o<nio9S 'tia i3inlm»& 
ttualNiv of iipileal«ta imt i t s •ff^ot i»o ecpca to oiSneit tfCfttamts 
•xe*|it ?4(70) antl F4(90)« 
fhoil^ horutt at Hio lifr«l of 90 leg JP^ / ha e» iJAaal 
fBVtiUattv pToaiaid 4*7 p$w omt now ei^dlots per oav Hum 
^ d 0 ka ^2^5 / !!«• 1h« ofiiiot of ti© two Imrelo dif^ved 
oflltoiai^ trtm wifllh OHIOF. 















» l (90) 
t J (90) 
^3(90) 
^4(90) 
3aft ,ffl. fiitttt vmUi 
14. §3 16*55 15»3© 
16.00 1t.60 16.00 
15,a6 17,60 16»73 
16.00 16,46 1S#23 
l7,aS 19*00 10.13 
19.66 15,95 11.80 
16«33 I3.a6 13«ao 
17.06 16.66 16,0$ 
17.13 17.53 17.83 
« • » 16.17 16.93 
e.!». f69 lb* atSA ylot «r«itBi«Eit ftt Sjl • 1.13 
«.9« i ty Hi* gill ^ o t trtalMvit A*! 3$I • 0 . 3 6 
O.A» «•« Hi* ittr«QNii«« of m in f&et atiaa « t 
Hi* «•»« l«ritl #f ittli fOlot • S.S. 
6.9. f»y Hi* « l f f t t « i M of m% Viet &«•&• a t 
«!• tMitl«ria »f Mia plot •M.S. 
K.t, f m » «lpkiil«(Mlt 
62 
4*%^2*% (^vm m^I l?ffy ^m* ^® nm^r of sjfaiaci per ©ay 
forHlieiatitm ^d-ii ^o^osi ts* ^o ^f^s^aoo of i!sal» plot 
nea&© at Hi© 9000 Icnml of mh plots cmd Tioewtrorm w s^ 0X00 
foimd to ^ ed^iflcant* Ihe mw^ts ot)tEiin0(l arc o&von in 
1!'io qprag' tsJostRioato P |( 90> t 1^ 4? TO) csad P ^ ( 70) ^  Ijoiag 
ooa.iax®i wl€i Hio oHior tieestasmto* 'IBIOUQ aumt>©r of .jiioin© 
por ©a» yas o"btaia@a In Hi® isat^ rT-et^ mjrea ooatsolo i^ 0# Uio 
oirasot* hoiflfffoyt ^ t aot fiifH©?? osltieally fren ^at of S>^90)# 
Xfeoal appliostloR of yiios^ionio at tiJ© uato of 30 kg 
Cn coiaipaxlaj -tio values for -ti© dlfiteipanoe of tmta plot 
a»aHis at 1h9 saiiii level of ml^ plota* i t %fis found tKatt At 
Hie level ]Sb(0 kg i * ^ / lia)t i;^ '^^ C90) mm ^m aiadaoia valiio* 
lbP4C90), %P3(90)» %F4(70)» %l'^ Cm)» I^ ^^TO) «»« I^^^SO) 
aid not #iov foitlOAl ^ffsivnot idlh «acii olli»r« Hie oontvol 
(IOPQ) gKVi Iho olniiaya value iKit i t s effeet vae eqiual to Ihat 
of % P ^ 9 0 ) G&a %P|C70)« At Hie 30 kg ^05 / Ha l«vel, e^ iual 
•fteot vaenoteA for ^ e tveataonte ^^T^CTOt f^^(70) enS 
7-^.(90)* h^a ecntrolf ^^ l^^ Qf \AO found Iwtter then iiie 
^PMtMnt 130^3(90) ^ t i t s «ff»at vae not orLtleall^ diflbrent 
froci Hie effiot of f^ l^^ CfO) end f^i^90)« 
aali plot ( flO&X apQiiiliig) 
56.00 5^40 57#S0 
40*95 iTtlll 44,40 
ytM 45.95 40.09 
40#15 40*40 40,35 
40.95 4T.95 44.45 
44«55 46. SO 45.35 
y^m 59*85 59.0S 
41. K) 57*40 59*50 
41.95 45*40 4&6£ 
Mim 40.15 42,02 
e*l» ftir aMia flot ty«itB«iit at 5fl » 2.05 
0*9^ for •il* 9i.ot tvtft^mt At 5fl <» 0*04 
0 . ^ for 1li« 4tff«r«ieo of miii plot aonns ot 
H I * flMt lorA of onto fil»t • 2.10 
C.1. for Hi* 41ff«r«ooo of gall ylot aioMis ot 











t , C10> 





f j (90) 
»4 (90) 
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B»aavdi»5 ih0 ^StBTmi&S9 0t mh plot iaeaei@ at %@ mm 
ImeX of oain |»Xot8» Ixjittdr vogtat^ va«@ obtaineS 1>^  Hi© i|?3Qa^  
tf«iiteiiiiits at 50 ^ l*gO^  / lia s© ©QEssaiet i^llfjt i^om at 0 kg 
I* ^ 5 / ha ©sotspt «io tseataoat ^(^3(9^) ^lid^ pswaaoed aiffii^ 
flamtl:; noji® srotoo por ©ay Hioia i to comit92s?art 2'^^90)# 
!^o oflO^t ©:? ^ e so«a^ tsmitoauts at %(0 fee ^2% / W t / l . e . 
%.'0f l?0p3C7O), l?0i?|C«)O)i %*5(90) €aia 1^4(90)/mo aaposior 
to Uxoir »oG|?oo1iva efl^et at tSso -^ ''^ (30 fes 3^0§ / Iia> X@vol» 
^0 voat of Hio t£*eatsant@ at oao l0^ mX &Lt:^m^ ossitlecdXy 
in IJiolS' offbot tmm Hiat of tijoir socpootlira coimtaxparta at 
^%Q o-tior tosal. l09C5l# 
4.1.2.6* Mllllf ,^g.1jW„f»liail» ®^«5 eflbot of foU&v rmd ©oil 
f^ siftlXicior pliOQi^ oruo GIA <^3 \«(il£$it of If000 oxQin ^as fbtmd to 
l}9 sdcnifleKnt. Hi© dltli3e<Qiio& of tbi^  TaXtaes of Hio nalii plots 
at tio taiae X^ 'VisX of m^ pXoto a&dl vloo«v)e3caQ w^n aXoo noted to 
lae i&^£lo«it» Hie sosutXt l o ln?ie£i^ Siooa@aid %iil!Oir and 
BBgardiag -tio «f£iet of ieHtrnf &!^ve.f^ mkvimm BWHSM 
mt0i% vfts obtoittod l>y ^o txoatotent F|(90) (3»3 |»«r oaat mom 
than oontaroX)* Ibo iioact bostimXuo tiao found foy^^CTO). 1h« 
'teVAtaento f4(10) and FjiCTO) ddlf^vsd ospitlooXXy ttem «ft«ti omey 
fts vftXX as fPDia the f^at of ttie troataenta* Hq^ ia. affteot naa 
notod in traatneata V'^90)$ ^^10} end ^4(90) ao aXao in P4<90) 
and p^90>» 1*0 f Iha itatiy/ai^siiytd eontioX* gava tia nAninHn 
iraXua* 
laaaX doas of phOfiv^ oxaa at 'ttie lata af 30 kg P^^ / ha 
faMe 19* Bff<N»t of toXtme and waiX «i»93ti«itl«» »f 
phOfli^ oius on viii^t of 1»000 s»dii &a ^1? 
iiiiii •iiiiiiiwi 11111111 iiWMiiii«»iiiiiiimiiiii>ii<wii«i>M«ii«iiiii wnmmmmmmmmmmmmmKmmmmmmmmmmmmmmmmmmmmmmmmmtmmmmm 
wik% plot (mix dlmwdaa) 
iBdn plot . . M«m 
37.3t1 5T.sr)S 5t.2§7 
37*175 37*ST2 57,483 
57#657 58»058 57*847 
57,176 58*50* 56*8^ 
5S»658 57.524 5S.981 
53*441 57*444 56*942 
Mmi 56#9f4 57.54» 
Om% for flttln p3.ot tVifttB«kt «t 50 
C«X>* fot «i1i pXot tr«»ia«n« «1: 5fS 
0«B» for 1^ 0 aifforinoo of Mda plot ttoeno m% 
IKo «ftao ImA of oti^  plot 
CD* for tho Alffor«ioo of mil plot •oMoia at 



























gaiTft Gl0Jilfloa»ta.^  1»t ^l^i^sr (0*9 ^MV oent) M^er value 
liioia tSio valuer ^or -^o ai:?£Dzoaoo of ipisijr tx@a1iaont 
n©aao at Iho oooo loroi of ssolX 'feeeataoato %i0fo taken into 
oeaQl<l0xatloiit Hio tJEaataoanta %i? (^t0) cmd i^^(90)» at tn® 
0 ^ r^ C^ / !m XmtQl of 1m@il izooato^t ^c»i^3 s^ uoX ef lisot* 
fei tio o-tiorlnrndt %r5!C?0)t t(^*^90) ima %'4(t0) ciljio aid aot 
dlfjsir ®Pltloa3iXy fsefn ©acii o-tior* ^^5(90) csaa ll^ g^CtO) ysa© 
0li2lla? to 1£i©lr ©ffact, ^m poxrisusaaaoo of Hi© Miter-ipm /^oG 
eea-fepox 100 aetea to t3& pooieot iSfer tsot if!9i(^ it ^ t I t s ©f^et 
wo Q-iaal to Hiat of txeataent i^ fp?4(!)0)» At 3D fes I'g^ )^  / lia 
3.w 3^l» %i^ <|(90> oav© Iho osadEBia imluo« next ia ofSsot vero 
I t im:/» ho%i9i^ Tff 13@ uoted Hmt t^ o ecnt^olt i»Q* 3^o^ 'o '^^ ^ 
iOLSilJ-eiy si^ ?©xloa' than tfas poof©st txoataimt f5#'gC90) iliiob 
kfoon iho aiffexeaoeo of dAt» plot mmiB ( soil tx^attseats) 
at -titt Mas Ivv^ Ql of tmjUti plots ( ^nay txoatiimits) wtxe taken 
into aoGounti i t imoiiot&d tiat ^B tmm1ms&%& l^t^90)t ^^>^70) 
pnA f^^90) ^K^ hi#i«viralttO0 Ihan -iiot:r mt^oWm ootmtei^ * 
pari! f^ | (90 )« fjQ j^CtO) and ^y^ji90)/ v^twi««t iha aa^ofity 
of Hia tmattamto iliovtA a btttor of fleet at fyc^ilO k&l^^^ /ha ) 
Ulan at f^ C^O kg f^ ^^ S ^ ^^» ^^ ^* ip^ say tx^atoent pairo of 
«• ^y «w 
mi^ « ^ ^ 70) iliicib ^Gm& no csltlsol <^ ff^ s^ a^ od l^m i^ i^i^  
4.1*2*7« ^M., ,„ia.^ ^ M,g H^ a^ tEOT* ^to l :;rfLoia of pleats mQ 
olcpiflcgsatly off^otua b/ foliar ao well ao ooil appIlOBtlQa 
of ^o^^xoxam UomvQTt ^Q intsmotlcm l^ twoon IblJUur and 
Anosis E3g?m^  tpsatieatat 1*4(90), i.*^70)» i'jC 90) t i?4<70) 
tma F^90) did not tliow exltioel aif^xence in ti@i7 effsot* 
Cn 1Si@ oHior U{ma» all tb^ «@medLiJUa{| tx@atE3©n1;9» except l>^ C90) 
mto sinilfi? i» «ioii' of^ot . Hi© oaadoim iacxeaas in giold 
A fli{pi£te0nt inoe^ oaao ia totol viold uas s@ooTa@d ^ i h 
inem&m ov@r Ihs omtroi yae almtzt 12*0 par cent* 
4<i*2»@» ^m^ ^MmthniBm^ "^^^ £P»i» ^^i^ ^& 
fligai£lowei13.? aff«otid l>o12i l»y toHar a^pXioaMm aa naU aa 
y»f iMiaii axaaalns ot pliofi^ hoxua* Ho%i8vay» ^a dit£ft««iiaa 
liatwam tuo oomMsctiim ciama vaanot alii^li«ent Cmiae 21)* 
Ida data fDr apimy tfaatsiaiita iudioataft Hmt P4(90)> 
^4(70) and £';^ 70) mm aquaX in af£iet» ma mat of ttia 
TrnVkm 2D» Eitm% of foliar and m%l tt9pli«atlciii of 
Ml III III iiriMipriiiiiwWMWMiMMM—iiiniinii mil mimmMmmmmmm>mmmmmmi'mttmm»mmmm*mmmmmmmmmi)mmmimmmmm >iiniiiiiiiii I I I I M W — w w 
m% plot C ioii tr«»«l2!ig> 
^•*^»iot oic«i»Ois/b» 10lc®p305/yi ^«*» 
iii<»ii<wi»iriiiiiiiiiiiiiiiiiiii»iiii»i*i«wt«*«ii»iiwiiiMi»iiii«>iii«i«iMl^^ imiiiiimii 
i i i l i t H r n i i M l i i i i i i M 3 w W M i i i J f c M W < y f c l B l i l w B 
5 t * W ^0.617 55.395 
50.308 5?.035 53#6Tt 
58,961 5t»0^ 54,990 
5T.55t 66t582 6t»a5? 
5Qbait 63»0?O 60»1^ 
54»5a 56,9ia 55»721 
56»3f2 60#Tat 53»!^ 59 
Sd.oa4 65.7D2 fo.ess 
«0,9in 69»13 «5.030 
M«a 55«53f €1.651 
0«I>« for laftin plot troRtoint «t 3$ • 6*792 
0»D» for mil plot trfAln«At at $$ « 2.616 
CwD* for %« dtfforsaeo of aain plot u«m» at 
tHo « « • lorA of gab plot • 8*771 
c«i>* for Hio aiffaraaoo of m^ plot acKno at 



















ftilL* 2U Bfftet et toli«y and «oil appHofttlQa of 
< I iMOiiiii .Miiii i i i i i i iiii'iiMi II Muriii III I « iiiiiwiiiiiii mimi i i in in i f i i iMi i m i n i l r m »ii i nm inn »iiiniiiiiiiiw 
Bids plot a.bpm<«u*rM*iii6 a ^ 













































MiMi S^ O^OO 27*494 
' • • • • • • • • " • • • • • • • W W I I n '"" •iiwiiMiniiii«iir»ti>niiiniiiiiiiiiiii mm >iiiiwii»iiniiiniiiiiniiiii » • mm—ioi—»i n HIKIMIIIII tiiaimiii 
e«9» t9T Mia fX«t <brwi1tt«if At 3$ • 3»QS$ 
GtB* <iiv <ili 9 l0t tr«RtSiat « t IS^K « 1*807 
6»»« j^ NT HI* dltf«3rin«« «f MHII plot atniit a t 
Hie §•«• I«r«iL 9f tftli plot « 5«02t 
etl^t f»» Hi* dlff«9r«o« of «tt% plot mmoks mt 
11^ 9 iMo Itfril of Mia plot " 5»445 
•w D o mt 
temifam%9$ mdlu^mg 3?4(70) ca&S V^lOU ^ ti« o^m^T hand* 
iPPTO sAnllBi? 2?iel€ of gsE j^jab Ibi© ineoeeaDi of gleia by ^4(90) 
«7©r Us© Estssi^ ss i^^ u@ s^ fisjT^S fey Vi<90) «i® ^yi^sdaalaS.^ 
21.0 por Cf8at# 
mo G^pllcsatlQa ot 30 UQ i/gCg / Im cjolid tetvmimv 
&mQ o^ottt 10,0 por txmt ^ammm in -ji&ld Gt apeaiij war 0 kg 
£liffb»mt fuoQ ©acii oHiea? la Itioir offset m QXsOn ^©ld» 
UfeiSfEa api^tcatica of itio^iofu® at the lat* of 30 kg 
12^5 / lia m^m abaist If^ .O par eant hl^fier ^ ^ d of otmw ae 
eo?^a«»d %d1li 0 leg i?^5 / ha» 
m& po^iMltiit in liiaiii«« of tm.^ &7s^m^&t mMm Immm, I»iko 
of dxy «*ii#ti Wk9 ^^i^xm^ mt headi»is esid &iM,:^ gxniii s*^®* 
fho OKtA az9 £ii«Mn1i4 ]JI miaos 23 to 26 and guomxlatd Iwlovt 
4«1«3«1» lltiarogan* 9i« nitvogiad eonoenlani'ticm of loav»a \mm 
•IpiifloaiitLy affiie-Md by foiiaif aa veil an imtA ^^osfhome at 
1, t^ 
t* P^  (to) 
t 
4» Vj<m 
5t 3?^  CTO 
6« F | (90) 
T. I^jg(90) 
a, ly (90) 
9* 1?4<90) 
Sail pl9t i mix eaNtm^^ 





























^mm, 50*604 55.795 
•iiiiwiiiiiniwii iiiiii I, III! iiiiinuiiiiiiufcin—«—nwiiiiiiii iiiiiiiHi IIIimIII iwii i i i i i i irmiwii i i i i ini imwii i in wnwi 
0«D. f^t atin plot t3r«i«ft«it m% 3f 
e*St for gi^ f lot t»«i«i«A% at $# 
0.9. f»y <&ffir«i«« 9t Mttia plot II«MI« at 1h« 
0*9* f»» Hio itff«MM« of mh t lo t ««ia« at tUt 









<m @ f am 
upplioption m® Q3.I30 aot^A to ^ 0i{P>l£ioasit* m@ se^ilts 
G i^«y treatcsmts at ti»a<aias sftag© ^oii©a Ifeiat naaiaiia 
cmosatmtlca of $ilts«0csa la loavn^iS^^C p»T o^t aox© tlwi i*^ * 
HJO csatroi) isas «tio\is l>y Hio tseataont P|^ 70>» P|(70) aad 
1*4(70) laa aot <3i.2:S3r ositioolly to ifioir ofstet* *a%6 leoaiiaiiig 
l>oo»8ot to of«i9et« 
!2io iroltto for tliQ poxeaata®* of iiitrogea ^ » 30 fee l^^^l^ 
l>gp5 / lia» %o aif^ijoaeo Isrt^ R^}^  -iioa was (ndtioBXXy alaaifteont, 
Wimk -th3 i7ti2.t3®o $o:r -tm ^tMrnamn mssm^ Hio five oaln 
plot tmssxu at Iho aasMi \m€k of tuo (sib plota wize omslddx^a* 
i t wRtt aot^a ttiatf at D!)CO kg ^^sP^ ^ ) tjasol iev^lt 13)© imxiinuis 
•AltMi %»6 x«9oorded to lli@ tx«mt::^ iit ^^^70) fblloved b^ ll[^4(70)t 
foP^70)i fQl'|(70) and f<^ *o* ^^^ t3?3&tsient Isaing exitlQally 
^tH'XW,% tmm. Hie oHiar* At 30 l^ g F^^^Aat ^@ txeatsiiata 
f|(^^70) and f;ioP)(70) i^ o%ied e(|aa2. afHsot* %o affiot of 
13^^4(10) and f|0)P^7O) did not dlf^a* oltlQall^* fho tsimiaira 
Yalttt naa veeovdad in fjoiPo* 
tfea dlffiianaa af two gtib plot eMmaa at iho gaaa laral 
of liva n&lm plata iHamd «iat iha tsaa-baenta l^o and 1^^(70) 
*&aia.« I35« Mfimt Qt <%4i&r a&A soil appHORtlcin of 
liio^plieiup %% hiftaittg «ti«« en l«Af iilti?@g«i 
loiii glQf ail» |i3.ot ( to i l 4br««iiiAzi|d MiMn 
5«98 4*09 4*0a 
4»51 4*14 4*52 
4»14 3#tt 5»fa 
4, at 5.Tr 4.02 
Viia 4«02 3*@$ 
C«S« for mda )^«ii ty«AlaMat %% %$ « 0»(^ 
e«B» fosr in* «lff«r«i«« of lii* wilti pK t^ mmaikm 
m% Hi* « » • X«ria. of gall plot » 0«09 
0«l». lnr lii« Mff«r«i«« of Hio m^ plo-t aoano 











fHIOL* ai* Mt$»% et ttfliM» sad aoil mppltmtLm. of 
l^ oi^ b^^ iuji m% wdXkf gxMlji gttg* on Xmt attroaw 
MMntlNtaMMMHi 
@Et1) l^«t ( soil trtasliig) 
5* 113 
%t3t 
C«»» <^ v Man plvt ivtfttMnit At SK » 0.099 
C*D« tor Itk9 aiff«r«ke« of aain f|«t aim* ftf 
Hi* gMi« ImA 9t mh plot •» 0. tao 
0«|}* foi^  Hi* ilff«r«ioo of •»> 9iot »«»&• mt 











f ^ (?0) 
Pg C?0> 
























«• 0 @ mm 
partfl ^3^0 ^^ f^AtO)*^ ^ o jsarmmins: tapsftteaats W^^W» 
'«yV*^^ SKid F^^do) tnoztm^a 'wis ^ ^ i a r jalt90«w« eoafimtKM-
ticai «w©r HIQIT mw^oWm ooaiatex^partiek 
At isiik^r C3?aia ©tagot Hio si^ xa^ twolnaato PfCTO) oad 
i?^90> caw gttjiiasr liie|i xosaita (2%^ pos» ocmt hiffiey Hioa l*^), 
^*»3a"teKsataP|<90) c»ia l*^ ^ l^o ocmtaNa ei^ aaasfea %it't'« y&ter maj?/ 
0 kQ ^ ^ g / tm» tto lm@Q4 aseestoSt co.'v® ^•O p©ap osmt 
Mii'ti 30 &{5 i ' ^ / Im X&ml of i^io^os^s, 
All flipx&y troatnimta (oaiii jjlot) a t 0 kg P^ij / ha ©sir© 
I^Qt HKI oG»trol» s^z^^S ^ t h iiQt@r <ml^ « %& imsdotts y^u® 
« • i««i»rd«a in HM ix^mimnt f^^m. At 30 kn ^f^ / ha. 
1301^ 4(90) nas ooot oflls96tLT€i fior Hi® ecmetatmtlan of nltifoge» 
in lem^o tollomd ^y fj^ ^^ CTO) aid f3^'^70)» dlffexing 
e n t l a a i y la l t « efAtet isroa Hmt of «io olhero» fy^'^W 
ancl fixj^ 4<70) wiMi also •({uaX in Hieir «^f0Ot« ^ ^ 0 * "^^ 
o<mtroX ssspr^ th« i^Uiiaun Tiilue* 
• 69 •• 
mm Hie VBl»®o for ^Q 63Ltt&tmim of mh plot tammei 
a t Hit aa!3s levoX of oaln pXoto ijoro tai£@n into ecssi^iaiozatloat 
I t M&Q fomd "tiat a l l 1!io tamataanto a t 0 feg Pgtg / Im ^i** 
Qlg^iiaoQatlF h i ^ o r voluoo ^laa thoir TOqpoctlve ooutitox^airto 
St 30 Isa l*2«3g / l3a« 
4»1»5*2* ftoaalkoaisy. 34,o j^o?^\osu£i oimctmtmtlQa in l®»w® 
mo @l0ilJSlcQiitL^ aflOotoS t>|r ipm^ ao %mlX aa ^aisia amos&ng 
of lliociiliosuo &t l»lii tHo @tag^ o» 1!ho iatox»otla& ofistot 
l>8twso£i ^)m7 and goll applloatLon uEist hoifo^ort fowad to 1)0 
aosi»0i£pilio(mt a t tmu^Sna @togo« t^o ^ t a asm piBoeitod 
ia IhiaLoo as esid aS» 
At lieaSinc olsi^t QSOIJCJ tf^va^ tre?i"fe«mt@# a amSaal. 
ijicsjBoaai ta omioontmttoa of loaf tiioci^oiMs vas notod f»oa 
llie mtosyapi&^d oait»ol;>^f)/to Hio !i£{|ioot aoae i^iipllod a t 
70 Soys i.o* 1^4(70)9 %Meii ^o\i3ft 91*^ per oent inoxeaoo oirer 
P0« HIO tvoatd@&to?^70) azidF^7D)» %liicli had •qioal ofX^etf 
OBIMI IMIICt i A OTdOV* 
Iho iraluo for photfihoxus oonomtrntlon in Iho Ittsvos 
wo 6«6 poip oont lovov fo» 0 kg V^^ / ha Hian lor 30 kg ^ ^ 5 / ha 
appliaA to tbo soil a t «ie tins of aoidag* 
At wlViLy giBla stoga i t uaa notod that ih& opxa^ T 
tzoatasnt "Bji^O} had pxmounotd afi^ot on tho phoi^oxua 
faMe ^* Sff«ot of foliftsr and aiaU Apiai«o'tieBi of 
I^ Oiglliosud 6t &oaa;i^ 8ti5« o» l i» f clioi^oniti 
mt» plot (fioll aveftilii^ 
llalii plot . . Uwai 
C»0> ( I 'JQ) 
•HHMIIMMMto 
PwBi iffiK iiHiif^  ifiaillflilifti 
1» ^0 0.29^ 0«3a) O»309 
2ii P^ (TO 0*300 0*430 0»410 
5» tgCTO 0.443 0*453 0*440 
4* fj^tO) 0.455 0*4t2 0.453 
5* l?4 CrO) 0*450 0*479 0.468 
»iRii 0*404 0*43t 
G*% tot aita plot tyoBtaoQt «t %% » 0*012 
0«S». foy «Eil> plot trtatA«Eit «t %$ « 0*007 
C»B. for tlio ULtttitm^sm of nadn plot moaraa «t 
Hio mm% lorA of «iil> plot • 0*017 
CD* for tho Mff«r«ioo of gab plot AORHO at 
Hio aiao l«r«a^  of m&n plot • 0*0l7 
taitat 26« Mtmt Qt f9U«r aa^ acdX ftppU«iitl<m of 
pheai)iu»»to »t ulllesr fixilB « ^ « on %mt 
M*HIM •MWflMIWWMIMMrMaMlMMMMMIM 
'iifliijEik 
1 * 3?0 







































— W i — < 
CXH, f&r MdA plot tr«iti4iit at 5jl » 0,005 
CD, for ffite pXot 1ar«i1»fiit m% 5jl » 0,001 
0,9, for Hio dlfforonoo of Mda plot mmnm «t 
tlio owRo XoviO. of gate plot « 0*005 
0*I>. for tbo «lff«r«i«o tf mkh plot «oiii« At Hit 
•KRO IVTil of MdA plot • 0,005 
«• 70 «* 
g4«0 per omt hi(^ev* !li@ t»tatsi@iit noact in @ffii&t nts f^(70)f 
iM^vior in -tiio apegotxd* Ihaeo l a s t two aid not dlflbr 
oilttoislXy iispon eadb o-tior la «ioir tfSaot* 
A dlijatflosat Sncrsaaa of 5»1 per ooat in lenf i^ioe^oru© 
<«ieciit3catlcm w^u noteS t»y "ttiQ spi^limtlGii- of 10 kg I'gO^ / ha 
m^T *ii0 c«^foi (no t^TtiXtmr i^ OEplioiu© api?l.l®i to ifa© ostl)* 
H^iprdiuo ^ 0 f^£d3?ex&o@8 -of TXSAM p3.ot cKiimo &t iho 
mm lovol of «j^ piotsi i t was aotofi that a t iSxQ % levol* 
•HiG tKoatooato %.'5(70> cma i^'4(90) {lEtvo -^e oasiaua l u t oqtaol 
VQlwea, %o tJpmtasQta -tiat foXlonod lii or^er IMT^ SJ^'JCOO) 
cma i^ j^ '^ CIO) ^ilcli <2ifS93f®t oritlo^l.;jr fsoa ©adi otiior* Si© 
po©»©©t Qfissct wQssiot©4 Itof Hh® taPitttaeiita^^TO) aaa^^CtO). 
At 30 feg l'2*^ 5 / ^ lmr91# %o beat ooalslaatiQiia^ 1^4(90) imd 
^^^(70)^ vsre not odtlogaxsr dlfftixwit l a -^@lr &tt&eim Ihe 
nAxiitam leaf phooidiorao oonoentsmtloii uas noted £07 ttio txeat» 
wmt f3oP^(90)* 1h« control ^ a^ jc^ o^vaQ Al(p>iSL^ 0utp@xlo» to 
tiMn 1li« ooiapaxl«esi of tuo tzwatoiatit ooaMnatlon laeans 
of tftb plots At Iht icufte lirrttl of min plots iias oengiaofedt 
i t ma noted that a l l Hio tsreattiante a t 30 kg FgOi^  / ha l«nrel 
gora alsnia.a»itL9r h l ^ a r valuos '^ati thooa a t 0 leg FgO^ / ha> 
tm f ^ M» 
^11 fbyttliisatlcm im€ iatsmotlea mis tmm6. to txi ii««»*filgiii» 
^csat ©t cdlljf gjcuto slag@« 1&© ftita as© ^"r® i» Salaa.©o S7 
F^(70) i8©TO also ofaiA 3fi IJiiolr ©f&et> m Wk& 'tio effect of 
of l»4C?0) aa^ f dtTO)* 'ai© aii^fflia ^Lti0 a^® «©05»&d for "ttie 
•tetsaa-fewitF-iCtO)* 
Bi§avdliig te^ avin^^t i t im^ 13@ aetsS that 30 % 
1*2^ 5/ Ha y&M foimd to 1)9 Iwtttr %mi 0 leg 1?^^ te ::^r 'tis 
Mim Hio dif£txiB.3ts «f naiiii i>lot »iK»a@ s t %® aaw 
1«T«1 of nail plQtw W9W9 <$enil^ ziedf i t iiao founa 1limt« s t 0 k@ 
%i£ti ^0 met of ti» tmatsMititfi %iiidi W&T® e^oi in tteeiy ef|i@<3t« 
lil&« 2T« Bff«et of toliwr anA «Qil. i^plimlian of 
iMlfMiMW«MMaHaw«MMlHllMaiiH^^ 
oan flet C mt% t^f«&9&»^  








^2 ^ W 
fjCTO 
t^CW 
1«58 I* to 1#JH 
OtTO 0*85 0«t7 
0»9I 1*06 0.96 
0*m 2^n t#48 
1,00 l«00 I.04 
X«Ki 0,99 1*29 
C,I>» tov vmm plot 1ap«i1»ittt» lit 5|S « O^ lfT 
CfrD* for «ab plot tr«ftttt«itg mt H « 0*14 
C*S» for tilt 41ff«r«ieo of mtdn plot stunt tit 
Hit tmt l«r<A of mh pltt « 0«3i 
C«1>« for iSit «tfftr«att of mh plot mttnt t t 
tilt tMit I t r A of Min ]^ot « 0«3f 
fRlJl« t^ Mim% i»f t^ltmt and «oll uppllefttloa of 
pho^^oxti* mt idXkar cmiii «««g« <m Xmt 
iMKMHiMWNM* 
i l l s , iffit ..Iteii' iiigflttJUiflnlii 
1» f0 0#t1 0.?6 0.t4 
a. t | CW 0*51 0*€3 03© 
?* f g C W 0»«6 0*50 0*58 
4# tjCTO) 0*«8 O*t0 0*75 
5. f4CtO> 0.55 0.T1 0.65 
6* f t <90) 0 3 5 0.65 0.5a 
% Wzim 0*75 0.9S 0 . « 
t» t^ (90) 0*1$ 0*65 O.flO 
9» ^4<90) 0*«5 0*50 0.«« 
Xiin 0*6$ 0*70 
0«B* for Main fiot tr«ilM«iit at $$ • H.S* 
0*1. t»» m^ fX«t 'tsraatttnt at $i » H«s* 
C*P, fty tha aiffaiNinta af vain plat aantia at 
Hia aiaa Iwrad af «ili plat » t*s* 
e.B* foY Hia 4lft«r«tiaa at aa% plat a«ma at 
tba aa«a laria t^t wmija, plot • R*8* 
«••• fin-iAviifLaant* 
- 7 2 -
li^eroaa B* 50 hQ jt^ gCg / tiSf tlio treataimt ii^^lO) uare 
sii^iiflQBSiiay Mjfier voiu®/ iim »®Qt of Hi© ti?ealEJi@at0i 
esritloal aiff@»iao© fspoa e©di otfisr la thoir wet/«saa9» 
Uim. tvo coal3iiiatlcii coimo of cwbploto Qt Iho mao 
lowol of DQln j?loto yofo <jor^ a«©df i t yao foaafi -fimt only 
«ic taoauaoat ij^j^'^ltl) ^flfea^sS cslUcjolS-y to i t s ©f^ot 
fs<K3 i t o oouutQSimrt P c^^ ^CTO)* lio soot of llio eonMnatloa 
pzlTo C&a not t t f lbr 03Piti«a3.l3r fsfo^ oasli OHIQI** 
4. a ^aQ,^g!lymli,,a* 
ilsdHto portotaino to ^ o ofl^ot of 61f&teat aeo9s 
of 'Jioegliora© (til-61 oua ^'feieiit '•'Utaoercm-lOO*') mi ^Q gTOiait$ 
^ o i a oad IIPK ooDteiit of 11^ 15 l>@xl@y mm '^wm. laslov and asee 
jGismEixlfloS in lUattee 29 to 3t* 
f«o stages* iiai3»lyi hoading stogo miS olll:^ gxain otagv* 
Mre chotttd for zeooxding iSm data alK>at SLffsxent gfovlli 
«li&mottxi9t&e«« iMcfi ftitt dsdoiltsoa ^ l o v (%%(L® S>* 
4.2* 1« 1* tii^«g fitmia^y^ At headino otogiSi t n i o r auc^ iaev po» 
pXint Vila Affset^d tigdiflosntLy by the tvsalaimta* Of iheeo* 
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^ ^ pi 
9^ 
? 3 * 
At i!iilJ£7 6X«i2i ttRgt laaot «!« wj^tt #f teuilMiits 
s»mt t^Bf ili&cti ionm 'ti* lti#ui«t miX'om C72*2 p«r evit a»>x« Hum 
etmtsM )^* (US »<3l #i@ii «3cilel«i3L ^tt»ma,m tsm f^n im& 
2 X ?|l>* C^  Hie otMiv tumdit tiMt«1»mt a x ^^ D had «f«il 
s1»gt wi« &on»»idlgai£lQimtt taut 1li« tXttfttMsit ?^ B gair« ihe 
m^iniii and «ii» «i«ta»l (^^B^), ^« mMmm inam, me t««iV 
sants 3?QB and S x fiB «»«• a3.8K» foimd ««t1tii«y •ffteotl>rt» 
Hmienrti^ * i t ssay De no tod Huit Hi* •fli»«t of difiifwit 
txtiilMHit* on fmfi% \m%0i% nt Hit olllcy gswtzi vtug* mis fdund 
to iMi glpdflo«at« All Ihit tmalaimt* T^m^miL idi^flomiay 
hi#M3r jbwii uAia^t ffmr iS%m imtxwftttd <i«Bit3ra>X« 3l!i« Mixlviia 
iM.mmmm (8t«7 p«ir «i»t cnmar ^« «o»t»»Xf ^QI^) In fxvii miifiit 
m9 aottd in tvnatmat P^ B Ibnt i t s •f2i«t did mt m,ti»T 
mriLiSimillf fxm Hwt of tvmitMintt FQD and F p^* Hm tmrnAxOMs 
txtftlMAta 2 X t^Sf t^^t 2 X F|l^« t |B * ^ ^ and f ^1^ p»o«i«td 
^74 
ftf^d«i<i m% nm&MB «mm W isie exfrnmut utmr tiw«iiMii't» lot 
"Sift ISNBid lias ftltaoilt liiaUl^r ^ Itnit of "^bk^  jCK<i#i nctijh't st Hi* 
d^hiyE!6>i$1iBXl,c(tlu MS oligndlSlOBiiti t^% "ttiii siH3e;^  g^ sulxi vlMi^i ^SQM 
mxlxpa iaapoeifit #f f 1 pmt oflBit WAIT ^QIS^ %i»liig notetl la te«at» 
1i3?@dl!SKmtQ a x l?|l> ma t ^ * ItiViit tHxo9 tro&teimlie difHstsmd 
ocsiti!<oX* WL tranlomts €^ 3:78 hl^i^r T«1II*« Ulan 1l)« oontsol.* 
Sleat ot iSi« sieXd cli«»io'toxi«tide 0laitl«a if»f« found 
for •ftflh SM clT«ii 1»l«w (tfiimtt 30)« 
do«t« af ]ih9aili9xit« in ipfiiij «i1h and id^oui '*miit«fi)n*»1O0*' 
ooif^vtd to IHt i^ xmy of d»»i(iii«id mtexw UMI KfVfttmBtt 
2 X F^ Dt F^i 7Q]»» ? J ^ and 2 X F I^>Q 0xty&m M»9 p r^ oont 
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tgmlmmt9 tet m,& not difUrr odtl^MkUir tc«»!i •ftiti olb««^ 
Xt aft^ 1)0 &<ia»ft itm% ^ a last tuo of ^ M M tapmlaiRtti ^x<t 
1h«ia«ilir«« not osltiQilXy iSlf^sii^t tn tli#ir •f iset tsm ^m 
mt(t of iho tammtaiaiits i»43«> ^3%* ^g%* ^ t% ^ ^ ^ t ^ 
flQQxitl^ afiiiotQ^ liy ^ « tvta1simt«# msdmtsi W9Xvm %mm olitninod 
for €ie otmtiKa Slot i»oeiinng p$ioflpliozo« or *^maieofm*»lOO*^  i& 
cfmr« Houei^rt til@ ^ d not ^f3^r «^ti<iiULy teos^ IHO iralii«9 
for lb« tie^iiaimt^ "S ^ t Fy^t l*|D# l?«^ md F|S^« eUgnifioitii'tlf 
hii^or irilti0i} nore not»d tor Hio roaniiiiiig tumtaiflBttgy aamil^f 
2 s P^B. V,!., ?o» ««a a » P , V tetoB 59.t par « » t hl t f«* ««m 
Hio o^mtrolf F0%t AmG»ir ^mm/"^^ f i rst ihxtio li^ owtd o^ iyttS. 
offset* tSLwSLlw^fw tk9 last tuo sQ.m did iiot ^ f fa r ^ritlosllsr 
froa 011^ oHisr* 
4«2«a«3« liUftfft^  igfr f i r - ^o sfinot of vmnoae ^peatnmts m 
oar XaQftli nas ii{si«*4&(ptlil!loaiit» Xt @a]ff lnoiim^rf lis notsd that 
Hia loAgtst aara mv» jtozned in }^a»ta gl^ ri»i t^a trtatMnt 
2 X F^ B ^axtaa t^ a eontrolf FQ%t ip$r« 'Qia poortat rtipoitai* 
4«&2*4. fitttlllf 1 nw^y I f y t»y» ^B»I ntmbor of i^lkalata 
par aar vaa not affiattd alff^moanli^r liy %a treatmntat tpixt 
i t Mto noted t iat tnatamta 2 » F||}# ^^^ and :^ «33^  garo b t t^r 
voauata 'tun Hia o'ttiara* tha aara of Uka oontreat fQl^/produaad 
H M laiAat aualiar af a i^^ota « 
«* 10 ** 
tjraaliGMiittt m Hi* immt?»3r «£ ga»Sn« p«r muse w i alttci ztoii«»«l|$Qi» 
etti P,D pifo<lso9d aoxtt s^mtos p«ir «iir tism 'Si^  xmsainiiiis l»iii%» 
laentsf ^ ^ ^ e ccmtrol» ^0%t 93r«^ >^i% ^^ ^ oost InHif&cup in 
omts im ifOOO ^mSn vtii^t wiks li^ilfloiiiit* 13m "VSCLUG te:r 
lfo<i te«at!»aiit ^ ml^Ji y&& aaxltttm/liiiiig 9*9 f®3^  nmkt hi#ei? 
vsXvm& ditfst^d ^sitkmSLXj tern <^$k eti#r« €£ltl<iiiOt aifl^snnce 
••2»2»t» f^M litfl>t <?l t^ Xmlfr 5!i« to ta 2?ielfi of plant* 
9«ir li«otMW m» Ar^tlmxk^y KfHtoted b^ r Hie aiflUnmt iv^ ;^^  
2 X IP^ Df ilioidLnc ^p»foxlimtttXy 1$*0 9«r omt in<»ttiii» owr Hi* 
«entvol (PQ%) iliiiii s^MtMsA tb* atoinMs mlg^t* %m •ffiiet 
of 10.1 Urn tsmimm'H MffiixttA aslllASlXy tpoa «Aiii olN»e» 
«» I f f •*• 
WIS d&gtiifieeiiti Itm indu® foip t io txiestsMmt 2 x t | ^ imw 
!3P4islai£3/islio^diiis ulioii^ 26 MO po3p 09!&^ JUBoxifififli tn^T Ihn^ ooatsvol* 
AIOO^  0X1111091 l&tff^IttlQes SSKllg idij. O'tlOr tSOSiiblSBISRltS Mtftt 
SK»oo3^ d« Hio liiiiiistuii g«!fiin u t i ^ t yets finmS fox* Ihe t»»a-^ 
mm^ %%* ^® o<mt3?Qdt« 
4«2i»S*g» afftft, lH&ftlit,„.ffil „,tfttai»> ^ « u i i ^ t tit te^ami of plants 
poir bootaxe mu i^miA to l^ o gl^pilflom^y affliolNiA t>|' 'tto 
^f fsfe i i t s^ msr tX9atMnt9» fho lii»atEMBit 2 » P^B uss found 
to 1» tio biirt md pm^m^ Hio cuuiltsiii stesnf i i i i ^ % gimng' 
^pxovtaA^Bllf 3»0 po» oMkt tnoroftiw <y«^«3f %e oontjrol* & • 
lalniflwa initio HR* mtooii^d tav Hio ocMlxoli (F^l^)* Hio imtt 
of ih« tanwiRiKitg ^onod onHoal ^tt^vmm idlti oa<^ o^ovw 
Httzoienf |liOip^oxu« «na pol»tg&iia novo tm$kkfm^ in 
Xofffoo of 11^ 13 iftxloy* Iho offtot of diffisxwit ipm;r t i w V 
Mnto m Hioiir ooKitfiit« m t vnoox^A t»d data ax* glfon in 
«fciao 31. 
4«2*9«t« lUBBSmi* ^ « mixoson oonttat in Xoaroo IAO 
«lgAiti«ia1Sly «f:Motia tjf ^t^^tmut m^*f tVMitMnt* * t teHi 
Hit i te^ft of gmwHif nmmlff lioftdttiif ttigo nad Klllcy gmi» 
/ t - . V,. O 
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m 1t% m 
uBii ix0t«a In tre(KliMit9 ? ^ t F^% I^^t t le f |% «iiii f^§ so 
sine ^ f » tSit inao«« t9T tsmkimmtm Z x 2^% f | ^ MLi t ^ l ^ &# 
iatl»ir ^mt^imm% f^ ^ d mot ^m§ mlM^mO. i&tMwmm i n 
fsf^Ot tern F^t^t^® 'Mikl^-st*^^®^ Witawi.. 
4t A'ikf gsmiii @tsi^i i ' ^ ^ * ^ |% t % ^ ®>^ ^ t x t ^ l 0sf« 
l>«!|^ i a i #io«iia f»qpal # f i i ^ ttMKii 1Si«^ ie3>iP®gte m^lmsaft t ^ t 
a 3c f |B^ FjU ma s «t^»Q ^@ 3**9 f t * ««at Hmt^t '^amk t ^ ^ * 
A ii&isll»y • ^ la l « f i i « t mi l aX«d no^ i l i n ^mn'tMats f^ ant 
At edllt j gxi^ Ui s t i i * * «l4Psi&«K^t aR9dn» inHii* (S£«9 
f . ^ « Ittsri m« «!• *«iaiit for lavMilttiBt f x t ^B/^ f l tex i i i« 
issilAfftUr tern ^ a f^^mrm Hi® t»iat<ia»t» f |%t t^^ aai 
tg!& aid not mtMw ^sxinw&lf ttm m^m. 0lli«r i»d t i t lat t i* 
tsMiftisamls #ioi»i»d ttfs«l «f f i i r l t!» -S^t of ^s»ii'ta«it V^% M 
li€iiailng «^ agd# llc»if@mi% nt i^lj^f smln stEipif -ti^ ef l^at ms 
ISit «f^ei of difftmnt ^wt® nf |ihOfa|lioxci«i idti imt 
ft«ia {Kmaitl€»t/tt3e« iliran teioir C^m« 32$ 33 «ad M)« 
*» io •• 
•4« 5» i# 
Wk^m wilf0 Bat i t » i w»% atflHi? «g«itt«Li^' fa©ti -tioiii tut 
1^ # 0mtXNs9. C^0l^ > iKit i t s t f i i s t Ki@ «fa@sl iss> i^m-t #f ? | l § 
^ 9 « f i i e t of tiff»3emt tEwaHMKits m alio#t Umir'^ V^ 
l^imt m» fisima ^#sifl€»«it ftt IMIMug i^ ii@» «dl0Ci« ffisfttM»it» 
a 3c F| l t F^B ma f ^ iM<^ ilhOMa •^mi, t f l i o t t g@nm siapi2l«» 
QHdtljr M ^ « r iml.tt#® lliiai ^em tuT ^^ms t£®ataaa%% lelBg 
15*7 p«3r owit higii^r Him %m imtximttd oeaitxoi ^%%)» ^** 
t f ^ « t of lti» «i«t of tx»«^lN8iit» 4bia But #icm oeitiofi l 
19 
4*9«1«8* JSEtllUKdys2ll« 1!MI • f f t o t of l««fWitp|4i«d i^ oaphOXU^ 














































Hie eiii»i»»i inaut una i^ooiratS I^IP a « B l^^ t twing f33«l> t * r 
eent J»&»I i^msa, t&r f ^ ^ luad ^o^vHig dcpaS. • f f i i ^ t i^-ti P«Pf 
v i a ^ s ^t t to x«i«t #f ^ # teetitsumtn* %i@»SU^ 'tin dUitx* 
aid liot aafiSiiP isifillcgiJl^ from m,^ o f^tier* a ^ I a i t i ' t 1li« 
e^)3m1!sMm<li& t^i^f ^ |%* « |^% ^ Q ^ ^^^ £''1% ^ ^ itto i^tA «qi^ tiil 
i5ciiitro2.f haft s i et»i^ #fl^ @% mi, ^ M fm4% i i i i # t m^ %# imS^ iiitts 
•»<ti oHiey In ^m%w «ffii{it» lAneii ^oir f^l mx^ VJi^ &L^ not 
My ^ tio1»a tiAt %« sMLxittM troiii mi^t ymm 151*9 9«3f omt 
iban i t o t of JP I^^  Mi i w t no^d i n l»iMil»MKit I ' l l * 
4«5f 1«3« |f*y ¥f^^1f* ^ e «ff&«t 0f aif|i»Xiii^ t3m«1mHitt« <ii 
1M iapf aat t t r of Aiont* ma al ini f lQi i i t* ^% mnAwm nvdlua 
( 1 0 v*x> atnlt mam Hwn ^ QI^ ) %I&« ipteoif^d £s&r 1^ « i^jnmiaMHit 
2 X t ^ l t Imt m« afSiet HR* cfdnl 1K» ^ tui*! of laNMlawnta ? ^ t 
<«* 8 2 
txmimBkii» 2 » F|»f F^IJ wm^ *o%* ^ «»t3w3it a l l #%«r 
i^9 tmrn^mskt^ P^%# ^i^t 2*2% ®^^  ^ 1 % ^ ^ '^^ ^^^ exiiAmX 
M fs^Hiig •'toss aXiOi 'ttitt 9ti»i»t of l!S)t«l»iiit8 oa d^ r^ r 
t ioi^t m» irnxnA iilptili«i)»% itie 'fm&%$ 2 m'B^l>§ giving i@0 jp«r 
f «Bt 2 x F|l^ «nd ? ^ pxt»^a8d •<iiiidL iffiiot and ait£ai«id 
iiefe fenmd ^ ber« «^ EaaX ofl&et tm ^e dx^ wtiii^t of #io&t« at 
itttlesf i»e(l.viaiiig Hitt tol»X sriixa of ts«A» e i l fliid i^vottin i^y 
••5»2*t. „ati<l Jl§li sn hm1»m* ^^ •f«eot of imnona i»«my 
doito OR Moll yloXA iKi foimd to "^ gigsiitloMiit* 1!i« offtot 
of txoAlnoat 2 x P|I) usia liOiftf ilioiitng i9«9 poir Oiiit in^nwot 
oror 1^ 0 wtoiwii^myitd eontvoly ^o%« ^ ^ ' lapsmlnmt difftsroA 


















































•# 05 *• 
i t » «t«iOt Wk9 tawatawat ^PjS l#Jdl«ll t l f«» red c r i t i c a l l y from '-Qie 
altera* Hui lanml^itats t ^ end f ^1^ iioa!« «»«oyai»A ^ bt 
BQB ctxia a 31 B.I^ Q ma «l^lav» iii»z^a Hi* vcCtua swooardaA tor 
^9 <^ a&tfol» i^ sio^doa His Mnitatm jlaXi of s&®d«* 
atfisotsd t»^  ^ ffsaxmt ij^ xnr 'tePsiitQeinta* i^ aagli»im oil usio t&im€ 
iho offieet of %ML*^ m^ftumQ, GsHHmkklf txm. al l o^Stmr ^em^ 
sesilca* B(|tia3. offiot mia nolsdd ill Hia 'txitt'tSMii'la ^5% ^^ ^ 2^^ i* 
Hit XatlMr tvaaHtoat waa @IiO o^ pa3. tn i ta offnot %o tztt&lBaiito 
2 s F^% «iA |»QI>« Hie txaataint Wffi i t a i l f waa not M,t£^xmt 
e]!i'tloall;f in i ta of^ot txou IBia taeaa'taMEi't 1*2%* .^{^ XM l^y* 
Hia "txaaHMnta 3^ 2%^ ^ 1^ '^^ ^|% ^ ^ tttial in lliair 
inHtiaiioo* Uixiiaiui valot fov oii ^«ld iMa x»oo:rdad m^  ^o%t 
iba aofi^ sfoXt i^ txaywA %illli %ai.iny« 
4*3«2«5* Pg&'Ulft aAild oay f^^ ^pff|i> !eia afiio'l of diffixwit 
txaataaata m yiottin | ial4 per heetKNi naa foond to ^ al^ dL* 
fieant* Haxi»» rt^m ma vaoordaa in Hie tnmtGMOils 2 x WJ» ^ 
Uim ^0*7 90y mnt mm Hiaii Hie ocn'taFOl* fo%« Hia seaainiiig 
m 04 ** 
Uttso&mt j;^os&tkowa% and pota«i^im ii@iei9 myaljm& iu 
4*3*?«t# U t e S ^ * ^^ Gf^ot of iraxloii0 ipsa? txeatacmto m 
ihe fsitroig^ ixi qimlwit tn I9fcv^9 wis fcnmd to te t^&alflismt at 
At tloiAfing fti^i* Hui t3tQat!afiiit« ^2^ and ?^% |pisr« 
olIslQeaiy tnom ikU 1h« t3?ettt»atiti» l(|ual fttSsot naft noted 
ia lh«9 t£«iiitEimt9 B|l> naS ^3%* ^« l«tt»3r tz»iilsKmt wa# 
•qi»«U«d in I t s ofsOset Is? Hie taeafttSMinta 2 m F^ D^ ^ @iid P^ lJ^  utii<ti 
now* on ih« olh«y him&$ fttiixaUed Isy 2 ac P|D* aiiailar v«3.tt«8 
mwi jpteoxdtd in Hi* tr^tamts 2 3e ] | D sad ]?^ 1>« Stw ulnliiiiit 
vtitit 10]^  l«ftf nitvogm wia mmt^Q. in 'ttie ttwitEMiit t0li^f 
thtt Qontvol* 
At fmxlWokg «lMa*t ^« tVttatMKits ^3%t PQ^* ^0%t 
2 X ?^% and 1^ 2^  # WbiA «Kr« 1h« hi^««t inaii««t did not 







































































tnifttiid&tt HxQ xvtt of ttern. wm ekw&lmr in iheiv •fUtet ^ 
aiisr b» no^i ^lat tvMilsMii't t|Di I^tKii ^ d not dlfiiy «ritl«ftll;r 
%i&3 e(paai^4 %y Hie !^«at:^ )i3rit F^ B^  in I t s taisi* 
At tlomosiiig 9tais0t Iho waidiaM v^na na® »ieoarat& In 
€.0 ttD«l««t a « P,B * i * m« flwal to t t s efftet tt «.« 
tmstsaat f I^^ * SSMIi^ •^ pua «fiSiet i«« ia@e> nottd aiaong iSio 
tX0al»»t® l^^» I^ 2^ f F|% aad ^QI^« ^« t3Paateimtt$ ^fy§ 
PQX^ md F ^ liQXV ttlm f^mi& «<|ua3. && Hielsr •f£8ot» e^ a vim 
At iyulttAS «tB^» %ik0 fK^amtlMS fttRg^t ttie lanxlasta 
raUm m.9 aottd in ti9 tsperfttmnt 2 se F^ Bf ilii«li i«« oipa^ l^ ^A 
1)7 tti« txMtBMit P^ 3>« <Bil0 lutttr txvataant aid not liiov 
eintiaa Atfftrwiet £yon F^^ '''^ ^ ^ 0^ ^® t^aatMiitfl t^$ 1?QQ§ 
2 i;?l%f P|D asKl f D^^  if»s« found aqiaia in thaiv sfHiot* Of 
lli«Mt trvrntatnt T^h ^ ^ »ot dif£•» eAn^mll^ tetm ?o%* ^« 
oontiml* 81iail@y n i^tal affiiet IA» nottd la 'tis trMitttrnt* 
95 *• 
fmmd i l l ^ a oonlaralt F0%t qpxft;^tl id-f^ natter a l c n s * m t 
tsg^atHBtt 2 X J*|%t S K 3?!% ^^$ ^5%i 3?-|2># ^02) ©Ut » | % 
the tanifittasalis 6$.ii EM9t 4llfil$ip cseit&tsaXlj ttos. ^BAH ists^iffMXii 
a»d ? 2 % ^"^^ •<p« l i n Hioir « f f i o t » Ihe l t t t t » y W ^ tnmtEMRtt and 
^ ^ i n d JPJD n m n o t o n t i o i l i s r ^ f i m x i m t tiefm •&#! oHier* 
jaa»« <tti« t m a t M n t t J^^p l^jpi F^B «aa t ^ mv^ aHMX&x i a 
Htvir #fii«'t« 
m9 ttftiet of «Lffti]!«nt m^ m^  tsmitiaii'ti m %4 atta 
hftivvtt* 1li« a t t i i l s AX* itv«K in ISklaa* 35« 
8? m 
4«3»4*1* 0^ *^ V«iV oent oil «&» ail^itl«mLtl;r ttffs«1»d hs 
VAXious ipxtft^  lawalamte* 1li» faaxlasia oi l p«iroeaii'tei« IA« 
2 X 3^ ^%* ^^* %^i ^ j ^ ^ ^ ^^3%» lE^lax^yt naeotpt *ti« 
idfld r^ D snd I^ Q^ Qf ' ^ c^ mtroil* mv& oindltur iti lh«ir efieaet* 
4«3»4*2» yyeiaiit* llh^ etlteot of (Ht^mskt <s|>x«;ir ts«aiita«»t8 
Gd <ti« piroi^ia ^oxitAt of 'tit m9^ « » f^ tntd % isa ^m^fimnt* 
Ttm HMudisaa vs i^tii H&Q I*@@&X^ S fm^ l io txte&tssat F ^ fs&^ fH^ &ot 
diffftv ceritleaXlsr tmm Iti® vxil»«® tbar Urn tx«&tMait» ^3% and 
2 X ^|%* IS^ ispsa'taimts l'^0 and 2^ mm «faal in Hi^ iif 
• f f tet . ,I»>M. me -ralue to* « » tt«>«»>t P,l^ «!«». .« 
dfil^Qtlly teem wll o1li«]p I««ftlntii1t«» BqpaX tiifl«i^ 3.e« wtB 
•sftiilKllwii by 'lb* taCBfttsMKats FMB AHA ^O%* ^^ tiwilntD^ 
2 X f l^> w s poor iA i t * •ffaot and 4iflli9id caeliloftlly tx^m 
al l oHuiir tMatmmts* Hit mSMmm iralua foir f xo'teln paromtaipi 
in sMd naa iweorteA toif Hit tvtataie^t F^B, 
4*4* tetyliffii 4-
Iht t f l i t t of l«Af*--^^9li«d jplioipiioyaa and goifhayy 
alniplar or in ooiiliiiift^flii an X«ti»»l0tt ^ a alaStad at Hiraa 
•taaaa of gfevlh* ma ylvata liad \mm gmm %d^ 0» 20 or 
40 kg / Im Of tmm^ ^%« lioooyding to & 2iiot03lii2. ymdoaiiibd 
deal^u ^o iat9Xtteti<H[i lietuean t^^mf and taasl 4x««glfi|; wns 
cm3ld0iE^ & Wkom and dii»»ixls<i^ in 1$& «^s 39 to 57» 
at two s^m^» at gmv^f mamlf ftontseliig staipd and :^ R2i^ U[ig 
stage (%l?l,« 55) • 
4*4«1«l* HieQt. .;ir@uy^ . Hie efHsot o£ fo3,iaaf a,p|>Xl<aitl(m of 
^oss^oBis aad i»ia.p}»ir« sdzi;^? or in oesaMimtlaiif &e neU &0 
Hmt of immSk iSamst&ag Qf pli^i^oxiidf mi p'iMi't Imi^i^ me ibtmd 
@i{piific«{it at txitti «tEtge«» %« tiitestt<»tl<m of:e»ot 1xitiii«>i 
foXiar ttpplimtl«n and ^«i3. dx9»id2iir w e s^doo aottd to 1)» 
At H&mvixiig ctogot liie ftflUdt 9f Hit i^ ^m^ of aiilplitxsr 
ia(xi«($^ i) IMS id0ai£lentit« Xt iptirw 0*7 p«v otnt htiinev TAUM 
tian ili« pXonts wmjpd willi phoi^oxus aXomi <F)t tistdi ii»x« 
«r«ii ilioTtiT Hun lfci« ocntvol (lOt ilitsta* Itio pXmt* ipxmsvd 
Id Hi m adsEtdiw of phoi^^oxut and ivdi^tty mm I^flpaifloKiitky 
timor !^uni Iho oontfol* 
at^urdiins bit i l dmtgtngi tio trtAtaonta f^ (SO leg iv^ o^  /hm) 
«n,d yj(40 lis ^2^$ / hA ) pxoduetd tfliptflosntlsr tidlor jaunts in 
. M mil II mil II i i i i — i M t — • — > i I • iLi > i « nil mi mmmmmmmmui ii iijiiiii i w i — i i i i M H w w w i i i n n iiUfiiiiiiwwiiiu imiiii i i mi u u i iiriiwuimm j iii]ii.i>iiiiiiimwwi'i» i[iiriiimiiiiniii>iiiiiiiiiiiiiiimiinii i m i n w m a t i i i i i i n i i • m m m i n t intfiiiii w m n m n n i 
t ^ g / h a Cw> m i0 Ct^ 
>Q 0 t^mo i32,%^ t6a.6O0 i§4»as$ imum 
>^  a> ist^aoo ^5»Sf5 iB . :^s i^ a^ go© iss^oes 
»g 40 1t2.6«» 1#9.QC» fS4»^6 1ft.!5:^ |S#»^IO 
Xitti 153.335 ^ § . ^ f l6a.6S« 1^ 2»a0O 
C.B. »t 5^ ^msr • 0»35t9? ^stl » 0*1^ J5©4 %my 3: ^sil » 0.St3OOS 
^^% ^ g y ^ i ,?^ifligilji,t ifli^ i., ffi ,il^i1lBg,jisttaai 
ijj 0 i96,§33 asa^ etjo a9S.3f33 «T»s^ msm^m 
f^  20 38t*a^ aB5»6oo "mn^am m^^tyi ms^me 
fj 40 2m,sm 20t.s^ a^,^s 4^^ ©tJo sDf^ sx) 
4aainHMaaMaMM«M<«M>llM>naM«Baaa«a«n«ii««>aaMi<iMa«>M^^ 
I ^ m 199.333 SDS.im' aiH.fSf 391*422 
t^ 0 1.466 2*370 1.QS0 2 . » 6 1.9^5 
t^ SD 8.105 3*018 ^sm 2.5©5 2.^11 
f2 40 a.540 2.375 ^a&t ^ 4 9 ^ 2.553 
MVHCi 2 * ^ 2«5ar t » a 3 a«4lS 
C I . S t 5^ ^ m ? « 0,0493^ @3tl « 0.04399 m^7 ^ ^oiX » 0,08799 
% 0 U^% USm 1#9$0 2.2T4 2.047 
W^ ^ 2 . ^ ) 2.037 2#S3 2.509 2.452 
t g 40 2.^03 2 . 5 ^ 3*44t ^ 1 9 t 2.539 
•••WMIII|«»»I»W»IM»»MI>»«I»'IMI»»«^»««»»««"MM»««MI»II^ HlllUI Hl.«llll lllllll11»IIMIIIII>HII»W—>*—111 III l|ll>|lllir ll|WWM»«|MlM»lln|i||[lllM||l|||>|l|inl|llllWIIIIII>l>«)WM««»^ 
2.051 2»4m 2*f34 2.3J?I 
0.2. ftt f ^  %my » Q.«93t 3sll « O a^HCf ^ w r 3: §«a • 0.43109 
f^  0 0*1590 xmm ^•laio o.»9o o.ifli5 
f^  29 O«2$0D 0.2?^ 0»B39 O.JIS^ 0.9148 
tg ^ 0.^20 0^11^3 O»2703 0.2130 0.2161 
—aSS W:^ OafT"^ KWm—03^5 ^ 
C»l^ a t 5^ %m2r « 0*0003 So$X « 0.0002 %»I9' X S»ll • 0.0005 
:?Q 0 0 . 4 5 ^ 0*4057 O.45S0 0.4923 0.4723 
f, m 0.5133 0»6543 0.5150 0.6330 0.!n92 
Fg 40 0 . ^ 2 0 0 . 6 4 ^ 0.8967 • 0.54*10 0.625* 
IJisaB 0.4095 0 . 5 9 ^ 0 . 5 9 ^ 0.5571 
C«% a t 5fi ^ m y • 0,03519 ^mX « 0*03^S ^ m ^ X omi « 0.06453 
» ^ 
Yttcoy^d for ?!« %e wf&mm tvim'^ of ttiom pajnts dif£B»«a 
I t laay e^io l9t iiot»4 Hmt ap£&y of galiliuv m plant* 
(If aifl^ipimt 9pxa;f tzvataiAts m» y»XX fi& of IwigB}. damesdzis of 
l^ oe|i&o£tt3 and of tioiir i»t»xaetl<ifi ti@»> si«Qox<a«d to l)e fll«iicil£l<« 
mo #f^ot of ¥@sloa@ n^m^ tsKtutismts aiflbietd ^ 
mm a v»tfslt of ip«ft^  of j^ ostplioiiit* aXcmn (giiriag 5«0 p«r amt 
Aore valu* Hum l$i« ooutroXt y)« ^« «ffiot of -ia* otli9r iipzay 
tvttttoantt ¥»• in 1h« follonlng oxSeyi «ul|;l»ir ) plioiph^xus •» 
gudipiiiiv ) ¥Attr oia^ r* 
A gxftdOAl ixiwrnrnm in vortlml garoirti At Hi* ftuitlEig 
•tiC* iA« nettd mm ihm IN»«II3. (!i!»«glzig %»« iaovvmotd £ros 0 kg 
FgOj / ha to 40 kg P^ Oj / lui« 
acgMNSing iho tfftot of Ihe inttmotieii bstutm Itollftr 
and IMLMX firtlXiffttlcsit Hia f^t plants (ipx»yid idtik golyhur 
*. 90 -
and 3»eeivl2ig 40 kg ^2^5 ^ ^'^ ^® immX Sosi) gsre 1li9 siaxlaua 
fDX' all tfsAtsieii'tii ^i'£93!ed exltlciklly fxwi a^csli otb.@:i?* 
4«4»f*a« , ] ^ _ ^ if0i4it> l»tke vQrtteal gxowtli, -tti© twiH 
%iel|^ 1{ of iSie ^ants me a3.oo noted to bs atfooted ailgnlfioeja'tly 
Ihe fLo%«xlixs and frtiiting at^ ga* So l^eio ti@ affftot of tiitsx^ 
aotKm betwoan foliar and soil i^plloatlcm* 
4t Itia "SiTat ataStO^ f aH €S>z&y 'ta^ atsaaa'ta a^ira alg i^fl**' 
03^ 10.7 M#i@? iralttaa Hian Hia otrnt^l* Maadnaim f^sli va i^t 
w-Q raoorded in -tia pXenta ipxm^d wllh phoesthoraa al(^a (Pit 
gliriag t5«^ par o®at laoraaat ovos? lh© controlt Haxt to llila 
teaatEnent m& itia af£i8ot of Fsu ^a '9'aluaa for al l llie t3?aat* 
isanta dlfftezad os^tloally tseotn. aach o^ar* 
^aoag tatal doai»ai 12ia siasdsniQ f^i^ ^ i # t uas vaoordad 
for tha tsaatffl^t f^im feg ?2^5 / ^^» ^ ^ "St^ S pa* oent 
hl^ar ihan -^ a aontro^* H^iia value diflisrad ozittcaXly fros 
•tioai for Hia olhar two lapeatoisata l»a» Hi© ocntrpl < IQ) « 
%liieh gcra tia adUaimm fraiifo weigh t» and f^  mat gara an in16r-
madiatt Tidua* 
Bagaxding ma affaet of intvsaotloaf traaisaezLt ?;fp gave 
me siaxiaiia valua and %vi» ma siiniaam* 
m 5^ •• 
^|( IP Mg f2^t| ^ ^ ^ '^'^ ^ ' ^ 4 0 leg % On / &a) i e r t ##i f t i l f 
l^imilmi^ tablet ^ s i s t ^ m t l ^ t t 1 w « a«)l»i t t e t iH^m^ 
»^o@iinii0 40 Ifii % 0 | / lis i»€ ifXA|»t id l l i i^flitisr wH^im 
«mti?o3. apfai^A l i f ^ « tS9 ^ w « ) u^€lb iP»r# Hit ^IMaffii 
4*4»1»$» J n j S l l i l i l * %<i «f l»«t <»f imsl0iiis «i^mf is^d «»i3. 
tf^i^tMrntai ant of tiMs* toUsimn^m im^ I^»ii4 mlpdllloBii'l 
f i au* iMinif 14*6 p*7 mut frnm %!!» t i * lomat inam«t fti^oipiita 
tQT H I * i^ittiits n^xtt^vli id'tk godi^iii^ film® CB>f 
mtl *jpi»t»tnt f ^ 4 0 itg 1^05 / im) psr* ^ , 4 f»F mnt 
* ft 
T«lti«« meordMd tor itm aiffixviit ^matoMnt* SitSmm^ 
Begiiiraiii^  1119 tntsxttetlQa «fliiet ftt ISiia flftngef %• 
Itiis tx98kti^ Qt dif:a»3e«d avmoQll^ fiNHi ^Qm tot al l otuiv 
ipmy of v&tev) yiiiiti if&« ti« 3.«i»»t #ff9Qll,ir« In dry iMittsv 
H^mittA Qontxelf ^«iit@ n^ im^ rtS ulti i^ c»i|lio3ni« oir maiiliuv 
eloiitt pirodQdtft tf•£ 3?«y eant noxo dv^ r imtts^ lat HM efl^ot 
Qf Hi* Iftttiv ti«ftl!RWiit nfts tqiual 1» 1h« ipSKir of « «lxtas« 
of phon^oxtts and goaplittyw 
On ^« olhov hmat i t mn^y lm notta Hint • smdoiil 
ia«v«fti9 in d ^ wti^tt duo to teail l^rUXiatv ph04«3ui1» 
fyo* 0 kg ^2^5 tQ 40 leg ^2^5 / h* %«• xmoordeit it^ « M#i««l 
do«t pyoaaemff 31»9 po^ t oml noM dvjr antttr fisn 1h« ne^ 
I^ Oil^ AtA eontyol (]^)« 
9 3 * 
otmidldtlni; ot eiilphur »Xmm in i|?fair x 40 kg Fj^ O^  / lk«t in 
soil gsrt Hi^  amsdafdii ir«lti« and diff»f«»d oiiiUciill:r £»Hi 
^^•T tvt»taunts* H«xt %> itiio tV9«tEMnt Wku 1li« «ee»tBMiit 
Hoia chayaotssiettosi tmmXf^ m^A ^«iAi oi l ;i^eia 
md pvo^m |i«iai peir ii«oi»i!«i^  mm mww^A ^ i t mffm^& 
i^ g t^tOGpalll^  l}3r t&« tMm^Mato* ^im details fioir oa#i mm 
giirm t»l9ii C1IM« 196)» 
haetuM ma ^^altimii'^t s^tt^ef^t bjr ^ m ; tamatMnt* and 
Inoil b^P«ia&ii@fii Hit intKXRetioKi ftff^ot i«i» ti<»t«A to te nm>» 
1li« i^lants n i^m^d %dtii i^oifhoxas tlcm.* gwrs Hi* 
8»3iTM» yitUt ($5*d ]^ «v fM&t aoM ISiim Iht oontvolf VO • 
R»ii»T«irt Hi* Yttltui dift not iion Qiltloil difsCivnot tmm tmt 
• f plifitt i9Xft9»A i l lh fihoivhoxtts |^ti« «ai|!hitr« €ki «i« e1h«r 
iMtti* Hit eaatmlt ipxtt9tA id Hi mttr/sid 1h« plamts ipxm;3pA 
id Hi tftilslitty aloii* «iKir« •fiMa yi«iAa» 
ligArfling %i«ia dsmsgUift tst&lMnt %# Hi« voatfol* 
^yodaotd glgaiHfianlfllsr loiwr aii«ld» in ocraspftxivon id Hi Hi* 
:ri«ld» i««ovdsA :ft»r ft and f | i liiiiti hmft •tpia affliat* 1H« 
•sia Med f f t d l ' ^ of £ali»»10Y» 
a o ^ ^r«k1iMRt« 
»0 
C»^ a t 5$ 
2 
»0 
C S . a t 9)( 
'2 
0«B» a t 5$ 
»0 
CD. »« Sji 
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K ^ P L « 0*8916 
(im9f&m$ Mia 2UB p«if <siat» 
£lt»atl7 ttfitotiA "Hf difliiaNKkt sipsiftf te«&1aint« ana irnxlim* 
\mmX <km»iAm9* mMlea&s§ Hie intsmotlan mtUBnt "b^tmmi 
€if:l5X«xi% fx^m fiactx o^eT AS %I«13L SIS froa iMm two* Blimti 
ol^ tntood Sn this e@&tap«>X« 
Btgavatof bfigiki 4mta&m»$ i t i»« nettd t ^ t f^ wit 
lit i t in i t s •tOtet (i^viiiii K)»7 ptr omt inearaiiti onrmw ti« 
oe»trel>, fcaio i^tA "b^  f^ tad %• ^3. ttit txtattaatt ^ f f t m t 
eilt lttXiy f»(m ttoh 0llitv in Hitisr tfttttt on oi l pxoiiiotlDn 
in tM4t» 
ii^fty tnd t t U tstttMMitt on "ttit pxoduetlQii of pzvttin in 
tttdt mt found to Iw tlgnilitintt IHt inttmotlon t f l t t t 
tlSoilltMit (ffeUt 3$)» 
95 
^« smxisua pyolstin $l9flA (S8»? p«r taut taoso iNm ti* 
of ^osphoams pluo mliliuv to si^ m *^ Hie plioittt f|psa;^d vilH 
%ot0F aXims* 07 iiaiiiu? slmmf ^om^ mtipm. eff»et* 
iifi'^083.1^ fs*(m Hio ^^j^ntsKsits f ^ (|!iioe9S!tofti« i n ai^»ij x 
go icg %^$ ^ ^ ^ <"^ ^ ^ ^ I^Oi^ozud i n ip9m^ x 40 1^ fgO^ / tm). 
4*4«5« FBitelifilti i.flOIR^;^" 
1h« iuitxi«nt eoBtsnt of ^o plant* mis SL»m:s*^ W 1^9^ 
muAys6.M m% 1li« two ttigos of gsroirtti* 1h« date svgiurAiiftg tMi 
p«y«Mittgt« of nitroiffii ptioiilioxtts and |iot»«ilu» pxvomt in 
foSlXT *i9«etitit Mitoxv iMf laadtftf «iii IsxioHir A»oc«ilwA 
bolon ORA tfUMuditd in IMao 37» 
4*4«9«1« HtGMQtt* b^« ofHtot of AiffUvoat ipx»y tDMlBonto 
ma f»unA t» ^ tAmtHomt «t floiMxing a« %fiXX «• fimittnic 
•tB«a« lR«ia dz««g|n0i «f£)»et«d tio oonoiiitmtlon of nitrogin 
ti1ft.« 57. Mfmet of l«ftf-i^^li«d ^eafimwstm fmd. ^k0mi^ Q1O»@ OJT t a «^M2^ti<ai villi 
S^@$/liA («) <!?> im &&jgtsi9 
fg 0 %m& 4*f9% 4*0^ 5*291 4.491 
?^ » 4 . S ^ 4*535 5»641 4 . 9 ^ 4*4JQ 
IPg 40 4*541 5 * 1 ^ 4*aQ0 5«?IX) 5*041 
mmm 4.550 4 * ^ ^ 4*l5t 5*515 
0*1^ * a t 5jl %my • 0*5725 Q(^t • 0*522S % m ^ X l^ ^Ll • Ps^^siiaaificsait 
F^ 0 g . « ^ 4.103 5 * 1 ^ 2*558 2.9?5 
»- m 3 . t ^ 5.Q55 3*641 a*Bl ^S^T 
?g ^ 2*641 5.S75 ^^m 2^mB 2*902 
2.477 5*^2 2*169 2.506 
0«:D. At 5$ ^m^7 « 0*4135 Jeil. * Soia^alffltitloerit ^ S B ^ Z ,MX » Umi^iA0AM,Qm,% 
WQ 0 0.440 0*504 0*401 0*454 0*449 
y^ i» 0*402 0*5a 0*405 0*525 0*469 
t g 40 0.440 0 . 4 ^ 0.4!© 0*526 0.464 
Umtk 0*42r 0*494 0.415 0*502 
caw a t 5f %m3r • 0*0440 aaU, « lai»iipdlil,0Biit %xftjr ^ ^@^ * 9<!ei*«i|^iiflMit 
f^  0 0.205 0.552 0*221 0*512 0*»R 
f^  20 0 . ^ 0 0.440 0.261 0*552 0.5SI 
fg 40 0.236 0*^50 0.29© 0.594 0.545 
0 . ^ 7 0.590 O . ^ r 0 * ^ 2 
€•11, a t 5% %my « 0 . 0 ^ 2 BOX » 0*0295 %«i^ 1 SeU »liXN^gL^Blti^oaLt 
1*455 1.500 2*^6 2.556 1^955 
1«a06 2*00 2*290 1*100 1.812 







1*a^ 1.61^ SU116 1*0^ 
C.B» a t 551 ^WB^ » 0*17@S SOU v nim»A0^fl&mt I^aajr ^ S^UL « 0*5109 
% 0 0.030 0*750 0*750 0.550 0*712 
f^  20 0*600 0*1W> 0.600 0*500 O*i00 
fg 40 0.000 0*700 0*650 O.iB© 0.157 
0*755 0 » 7 ^ 0*666 0.6l6 
C*i!» at 51^  ^«iy « n0^sSLs^n^mt a©aa » s«3ii.-^ ip3iJSLeaftt is^my 7. om, • Sot^aMptfteml 
• ^ m 
M @&9iill<^iiai' M#«3f i l l i^i^^nlstm id lb f i t df i i iet i>f 
itfa^ttX' w^w,w ^tdk ^&m& %^i^ « t ^ 3 t 1^ Hmt o£ tmtiir i^xny* 
mmm ^aai^ doiwriii -^9 lil#«s% nitarog^ smomtxmtlim 
1li# mmS^sAMs i|>xa^ txvftliifliita gb^ntd t^pal #fli@t» 
htL& iA^ttimm.% • f f * o t At Ihft 1ft t i r vlift^ a»3.yt ili«3»ii% Hid 
• f : i t f i t of l i i * i i i t txi iel loi i ibttiMtisi l^ltmT and aoll Sf|i3,i€»ltcisi 
WftJ J 
vti«xe«e ^i9 mtS»^% of ^ 9 mtSkS of phoai^ozati plu» 
tfUphur and ^ogi^oxua «iari« ms ffveox^a to %• tqioia mt 
Ihe flo\9»]lag tt^"^* <^» valtts f«>r ^ a iqpxmy of luli^uy fa<m<i 
At Ifoo tnxittng stRge w e odlifmllsr iowtar 1li«n ^iiiit tw Hit 
ai^rdbtxi£i -iio ^^i£l«Ki»1s «fj^0t of 1^ « %«feiQl ^i f te of 
^oc^osiks a t "ti® Syalt^ yog »tft^» t t iwjr ^ mdi»a iSiat "tie 
ef£^at of UMI ti^ atssesat fg ^ ^ ^^ "^  oxitlOiklLlLsr aiff«««at fxm 
that of fi^nlth f^ gl'^ rtiig %t ialn!l?atta iral«t«« 
4*4»%5« 'iSiMMSSM* ^® e f ^ o t of ^mjlc»« s^v&f tar^ats^nts 
OKI tbo potusidua oemo^tmtlciti in tmer99 a t flOtf«xln« •t«a» t<^ o 
xvooySod to ibe 3ignifio@vAt# l^e tffftot of baaaX dx«aslAg was 
noBff^slggtiilloiiiit %at tlio lnt«x«otlo& betwom totieiap and liaiik}. 
tvtfttMdta m% aotid to %o ilgalflosiitt i^Uo a t fnHtMig atitgo* 
Hio off iot of fol iar fl!pmy» IXDMI dxvaaliig asid tntamotlon waa 
foimd to %• aofi-algnllloMEitft 
At ^ « flOMiilAs atiMI»f flKidiaRttt potaai&tm oontaat naa 
d«t»xslntd in Ifet l««r«a 1»r lb« trt«taMmt ocnidatlng of tiulptiitjr 
alalia in ip»jr* lti« •aluaa fttoojraaA for Uta i^la&ta ifixm^d 
lAHi HA tor oBly or n&Hi « attxttt»i of fi)Oi|^oxiia and «iXpliur 
iiti« net ^ritioalX^ dlfftxaat. On iSm otbar hmdf Hia •fitoot 
of H&e trtataant oonalatlng of yiionphorua and golshur or phoa* 
l^omta alena in w^ imsf vaa rattordad to )w a^pial* 
m» xveoTe*^  tot lh« tseatnent WQU i»eii «iX:^ fix' 9lm» in 
apmjr %dfi no 9oUa i^rtiXiiiar jpltosi^ oxuak l^ ext to t i ie mii 
1li9 Taltt« itoIsS for "^ e tseatawnt 9^ i*«* mimT 9lmm in 
e^wmsf m^ 40 kg t^ C^ / ha ms ^jsctl ^m* 
®& aastas 1S)# efliiot of vaziotie 4.omo of leaf-%ppli9d 
^«e« ba«sl do@i9 of s^ o&i^ oyii«» oil c^ mtsut ind p»>t»lii poxw 
^ w ^ e «P9t iigtli»t»d« *%# tet» aipo g(u»3»x!i99^  ixk Wil9 % 
(mS aso ^tSi,®fit pm0mim^ ti9lo»« 
4«4«4*1« p^^ « HiQ oil <3oatmt of seeds 'mm slaplfiLcmntL^ 
aflHotid ^7 dlf£»3n»tt i^iay 99 viXI as soil tvtataents* 1h9 
tntafnetloii bstne^n foliar and aoil appliea'lim naa al9i» notad 
to affiet ii)9 p9799atag9 of oil ia -Iha aMds algnlflosiiiily* 
Hio plaato flpxaittd idlli «eaphuir alona gsra Hio aasdmiim 
iraliM i*9* a^oiit 10«0 par amt inoeaaaa orar tia plants is^ rasad 
idlii natir* ff9«t to t ^ s nas His valiio fOr ttia tfiatsMait 
aenglattos of pheaphomia plus «ilphur ilticli did f&ot dif^sr 
ezlliaiillf tetm ^9 iralua fsr Hia tvsatasnt oonai sting of 
pfeeq^oxu9 alona, 'Urn platits q^^ za^ pd id Hi Dat9r ^owsd 1h9 
poors9t xsiponss in llii9 mm^etm 
2D leg ^gOy' fe» C t|> ifftt s)Q^3^©y as c^ai^ sMiasid n l * «xe oli»t«»/ 
of ^0i3t |lieg|iiiimia i^t %# m% of ao l « %0§ / lia nas »oo3ea«a 
^ l » t i« istttt Hi© J0fii0t 0f gEaiiitts» ipm^ « l f t "fe® lii#s*y 
f»1?11Xi«®|f t^m C40 % ?2% ^ ^"^ ^'^^ ^ H^ll^ »®1Kt tQ( Hits* 
4«4»4»^« j|£|tM&« ^® « f ^ e t i!»f intfioii« epxii^ ^maliMHats en 
^iB3i x^t»@ilag@ ^ 4 EUt ^m mkf ^m^fi.m&% eff@et,ili9M»«f 
• ^pa • f l i ^ t ^fl«»xt»s o f i m w i l l f f£cm 1 ^ %tm l^Ea«iat fKmgLstliig 
• "1^ 0 *• 
i t s «tisi<»t dia n&t m^tl^v mi.U<stkklf ttm tixee of Hm 
plioi^ t»ant» nKsie in ii»xay ond no favUXtmit in soilf 7| f 
i*o* ^os^oras alocui in qpmy 8&<l 20 kg F^ O^  / ha in soil 
sua f 2^ *^^ * cs^ xi^ ^ of m^f td'CH 40 Isg t^ O^ / hm ftdded ia 
"Sie mil* 
wiHnrfTiriililX il~iiiWii<iliii*1WM»iWi^liiMiii«?Iilii«ii» 
%% Es^tkmmt I 10? 
%%% OapowHi <Smmoi»tim1lo& 104 
§#1«2 Haxai dm^netotefintlos 105 
%U3 Hutfient eoMjBttt of 3L«mf 110 
S*%3 E3S|>osiacmt 8 «md f 110 
an€ BwalawS 111 
5«at3,2, Held diaxftotftxtstlos In tSBS3L«y 115 
of ottstaaNI 114 
@»2^ ?»4« Hutsleat stsntaat of loanr^o of Uaxlty 
611^ SHitO'tefA I IS 
5*4 BiQ»oxiaeiit 4 11$ 
$t4»1 Vtf^^tlvo dtiixmelioxisttoe 116 
5«4»2 £lo3.d sad foali'ly 119 
$»4«5 ]ftitrl«at oentmt 121 
5*5 j^ arope«ia iUtnye %foxic 122 
«4MH><iHIIMMMW 
i t i t mulMiililBg $0 aot» Hm^^  i a ^ ^ #f 'tit® pl!«i»««^ ii«iiic!j»t 
wxk& m mB% ii«al<mj tiUp in ^ # aslant I^s9«tl«* 
m$t galteia Iby tt« msmemmmt in iliicli Hit^ ^ lum atmt to I* 
Stom* lliitt Islets Into A«ootmt « ansi^tr of a»«lf»ia9 s^ t^ ^Eilm *^ 
hilSh s^ @Xl^ tig mmt&.tft ocmi^ ftS Willi liottttx' ^joiat^t m iSm 
f n » %& ^ecaiMio point of irinwi a «aimd i^oliey of 
i s estjuttttal* Mmf aae^ iK7aidl.a1ilHt7 of inpits Ci2k<&uaixi0 
oe^dt fai^U89i^» fmii9r end laraiiatioii uattv) mt x«ii»e3iml:aio 
oont avd fikoto^e of paxwimmt is^ o^artaKoe for mimtSMg ft E^^ 
m« ^msm BproIi2Uoa«* of tko XAst mmM lm» no €oii1»t 
l»o«#t ftl»out « xmtloil iaprorwwHtt QR^  iSm food fmit in oii» 
ooiutrsfi lilt liio y»oint *oiX oxii&ii* im« laom or loss n«utx«>» 
liflid i t * tionoftts da* to «Ei oaooamtint tim tn tto oott of 
mmmf psDAuetlafi Oiidt hmo Yt«atoa in tbo ipiSEiaiiiig of ^m 
pxioo of 'ttio inffuto IteOMitivot* 
I t ioi «k«Mli»»if l i i#af doidLfftlfto thftt tio ftttmtloii 
of "ttio px«8int tey •eiontllio ;ea»i iioiicoro ^ foeawgia on 
K^ otai dsoftdod pToia«to of ixkflwMoKmvy taetnd* in mtm 9«odi»Q»> 
tlon* I t oon not ^ ovoxoa|)ti»«iata Hmt ono of tbio voaodioo 
l i « s in oiBireiglixc tio aost ooonooio itot of inputo idHioat 
1 - 1 0 5 -
mc!AtLGlin$ tbe li^ldsi the %:g^meiwm%9 ^•exilMd in Hia 
^ e c^m^ adoj^ ttd ill 'titss •aq9«3?i3B»t« i » taastd m soimd 
a3ii»«slmeiiteil, inriamos* Hi* ant of F''^ itas #0lKlEfti^ea I^ x^md 
tswifiLoeiitid ^ olh#:r plaEit parts (mditil^f 19S1I tl.liersi^&ii 
ttftd mttwosTf 1951/t0 dlt^ the pim«eif iiosledx's iieajT; «»9 v^m 
i«vi«ws l>y Bo^totit 19541 l^omtt 1t9%i m,ttmv asid fmlliii»7» 
19991 B«»adf 1963 a»d 9B^ti3lli^ # f9Tl>* 
MM** 
In 1h« fl7«t li«ld tvittXt Hie wosfe Ati^ rlttd b;r Sai9iun«ii 
(1971) mn sxlwidsd to 8tad:sr t£io 9fli»Gt of a bsoidtr mam» of 
«pxsy phoaphoxua (et» Afxidl md SoaHOliiht B75 )« 1hii« 
S»460 kg ^2^^ / h« «id 10*920 kg E^^ / ^ 't'ft^  H^ mjwd isi 
pl«iit« x«o«lviag 0 and 30 kg IMMO, FgO§ / hm ixk mMiUm to lh* 
lei«tr do«t« (0» UiS69 and 2*730 kg 2^0^ / tm) nm& liy «t««» 
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t i l ler |is0<la0tlc»i oad «3p^  aatter f&aswitiaa* tmi^ ml0i% mm 
ijiexmrn^ ws^nt i^^ im M{^ @®t 4&m* ^ ih^ otH i^f lianat «11 
ihXQd gfciirii <^t^Qt09i8tl<io mtQ mib,mm^ tm«% at laiak^ gassdm. 
«ta6tt« ^^ "^ ^ tvio M|^«r @0mB* IM0 dlfHssimtlal «ffiet of 
epxmy l^o^&oxus notoa Qt li«adiiig oaS sdlfey oxoin otiMP of 
iproiitb id^it Iw l^iii> to ^ xviamotlfm la fie o&pstelty («m Hie 
^m^m of p«^«axitaga of f^enlioxtio mb{«9rlMid)t of laeadfis" X«i^«8 
«• ti«jr fflfttoiraft* ^ ^sllitr obi«ixvfttl(m» tuxra IMMBU xvpor^d for 
eo^ jfrn^ in b^ r jaUKtn «ad sudlii (1964) amd for smito ^y I3Att» 
•ad T s^* C19^ 7>« I t i»t tt«PifOx«f ii^li#d fiftt tlie «moiiat 
«f l«ttmiif3.i«d idkoi«li«»i« mi&^Mi, i'9r &pUmm $tQ¥^ dtip<mdo 
wftKi am stift of Uto tamp «t ifoldti i t i« i^pll«dt XomT 
do«t» %ti2i« iiifflfid^iit ftt the ottxiloy ttageo osid hi^ uiar do«io 
IwlA^ si»^l«id ftt lattY 4tig«»» I t to 10.00 »ott%iov'tif Hmt 
BA« 119^) tsnmd m iMitttx* stipQiit* In lMi:i4«y to lontir do«i« of 
t«gRi i^oii^fttt lit hMidliig «1ai|o of ffxowti* 
fho off««t of aoU^ HftppXiod phoiphoxiao on ffsroirttt dh«»ft«tt3 '^ 
lottos of teilojr Coiid oHior oroy^ i o iioll knoiiu l^ ultaaood 
m 105 •• 
«oi^sed %«llli tilt &<Hl^ o«|}Qxnft otm1a»at ao siotia In ikn 
DIRS (t9$9)t fU^ivam ©1:1a (Him (I9^0)» teH m^ mvm fisto (B60)i 
Sill Ct9^0)t ai«is«i (t91Pl> ®»i S»at«aa.iiii C W l ) » eaoKg »eowfe 
UM 1110 JtoaHsKe of SsiilixUiti Cl9t1>i ISM »tMe% of 
Hi© S2il»xftetl<m t»&tiJOia% «i^ s^ 9^  and ^mH pSiosslioma in H M 
f ^ ^ infi ^3(^4 • %o tuo tii#i«r doatt of ^im^ ]^owho»t« x 
iiil»-»op1ili!ial, %atial ft^oiplioais ii9X9 t^ Usiiim for liid Hirm gi?OMlh 
ciiamotixieties irtuat^df pd^csaamasr at lli@ lal»x' «t i i t of 
igfOHHltr 
ta> taftiestwyt ait in oH t^y mvm^m i t i « ^lo fl^ iaCli ^oX4 
Hist lo H I * pxiaftipy oonoom of ibo gxoiMiir* OxalA ?ioldf hoiMrroiTt 
atf«ift« tif«& • imalwir of ptmt 0mm^imT» iaedudljag liUor«» 
lo«vo9 Olid gliuioo no IMUL •« ol&or •»» duiPEiiettxioliloo* liio»Mio* 
±% lo tegl«ft1bflL« to itteioRtt Dio tmalxi^ r and • !«• of iho gxiMii 
aoididl $«rto to m&mm tm^amm £iioto«2iii1hoiio aotmiti't i t io 
ofiiolXy loipovtint Hmt Hio pxoAioto of iSnXw ootlvity warn 
rmMXf txvoipontA to Hi* dv^Xopi&i gt9$M ond pxopoi^ sr ot^iod 
Isoy* wnmiiMs tm^mm OOOHOMIO |l«id«# Iho m» tfuunott^otioo 
w 1K^  '*'* 
fifty tm «<|Will2r ia^ensatf laiMdt ac^i^iailttdit vol* l a ihitf 
pyootti* taesnuiiia ftoriZLlitsr »f ^ i * i»viixi«» i f not istmp *^^  
l i l t i im ii&ex»«iO tn iSis 3£8:3l»«ir of msfs aad aiptlE;«X9t« i i M d 
nolr ffB.tfm'if litiiiti |4i9X4(iib 31iail&s9»|ft nn isKsuvftMA In imT mtiBP t^ 
wHmm ^^mt glfsxatsa&ems SiiQ£9«f» tsi ^0 wxmTmw of gXM&ns 
^ip mkV wal^ lM» emmsiiiigl^ ef* Hoinnrtrf ftH ^Heii « f ^ i ^ « &f 
aftadis£9&tlm of $i«lS ndsdia Iw l^ttlts i f tssmmfms^mSL^^ hf m 
iM^sxmm in lim mlmm «iia tsst i i9i#*l of Hie g p ^ i M ^ fti«i 
H i ^ « r | l# ia» mm tthmxm^ ^f Hi* «^my of 03.1 " t^t (l&«ii of 
pli0ii^ofatt tvmt^eWrti of ^ « utApi of ixonHi mlootva loir 
4p]m|ixill oo8Qii90d lK> ^ o oGiitxo}. ijj^xvi^d ul*^ tnlvi!rf ooalSlxMLisg 
€io finiiiifo of Afgim, «Eia awiliailite <1979 >« i t amf 1m 
ttc^tloBoA hoxo Hiftt tio two tiMPo of ixowlii izi ImxSltf a t 
i l i l^i yho^^om* i«i8 ipm^pd (hooiiiif and Hllley cv*in ot i f t ) 
xofiOMOt a foxlod of gxtftttot witalioXlo aotlTlty of iho s^ Xant* 
I t l o a t t&oflt atNSoa ^ a t fOartUiiallon tidcoa plaoo aod 
gaalna atari AfvaX<^tiig potting ^9 higliaat ilmmnA foy Hiatir 
fvoidli <m a n o^av oigaaa* Iho vaad^ r cirailaMIitjr te« Uta 
# i a y of phOi0lias!oa < Iho kay alaaaat fojr a U aaasrgy lOfitixinc 
l^zooiaata) a t Ilia al t* of yhotoainlliatlo ana tcaiiiloaati>y;r 
m f 07 • 
o^mwml&m of iat#k«II. C W7> ^im Bttsd -Smt tt« ^^^^mn 
in 1h@ alM3Vd gvom^ ptsftn of ili^% ^jwiii ndHi immiX ie»wWL%%m^§ 
la&gmttid to HI® hiMidt of fie lamt «o i t aiit»»id» I» lto« 
to ^o aoxiaX p0*t« of Mflosr i^tfi iillti a iitlM)p1i»a ^«t 
of m%i& phoiphal&o fia^U^siP (30 kg ?2% ^ ^^ feadiif 
piemftm^ toT 1 ^ i^»$»d jpiiois^oinio m goo€ opporl9»ii'l^ to plmjr 
^0 vtiseH xoloQ ft8ts(L|pe4 to i t mmsixm ^ttaatKl^ h l ^ i r 
I t i s il&tts«ifti»0 to noti hem 'tift'^ «» ia iSio «•«» of 
gjeotfti) ctiftsmnotixlfitloii ftt lailk^ ^aciin stigjif iSio tipa^  liiifioif 
ao80s of i^ o«p!ioxtt« Ct^ fixi€ t^) pxvPi4 0]^ tii»ttt for fUEial (t!»tiX 
a» %fiax fto gseviin) lioXSst ixvoi^ootlTe of iho itKepo At %lii^ 
«»m^ 1AI0 i^;iiai«s« I t wotad iNi aotod f^ KHi ^ i a « « 14 to Id 
Hittt f ^ «aA F^ sigoitloisitlar ODiimofta ««# inmlwr «ttA iiii|£ht 
•Kill ilttimettxiotios Hmt ocmtxiltito toiAi^w fiaiA gxnlii srioXA* 
te«not tM o^atsrvstlfiKio ootod &!»««« 
9h« «»«• of 1»000 endxi liiifi^ iit i«i» mttior latomvtl^K 
in Hiio oontoxt* All upmy pho«pliofti« tamntMBito pzorod 
litaoflcdiol lox* Hiio €li«ar»ottxi«Uo* Bowf«rt tdo hia i^tiF ^toot 
1?^  (HiA 7 f^ 8«ro m lonov t ts t %i9i#t than aid P | mid f ^l iblo 19)* 
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ihie i t 4smtm»s^ ^ ^« of|)90t efvmximm diam^ 0f m^^f 
uttg^t i at in a l l pyotsaMlityt ft »illeotl<m on Hi* i^n«tl# 
tmSt^^f i»f B^t5 bsi^iiy* 1li«»ft& i d ao d£»abt t m t Hit* Mg^«]? 
yn%0i^ 4t iSoxi^o Qasr@# tMS ^ I X lazily o£ I^FmL^ ti^ikMl,&'t& 
& 10« mpaisllif t&T expaais&m* 1h@ e,@ilM3Lat»0» teipg 
dl.x'miadtmoda < MtAmm§ 19541 AJMtl siiid agi^i^Jt^t 1977.)» 
mo37&i^ £<i* ^ t Mf^rn^ i^miQ^mt i t s irtiiieiou# parta a t Hi® 
eap«iii0 of i&aiyiao^ gsadn» tMi l i i^folmMy aid not e«t 
«iaoii^ f^ot I01P «iQ^»[|gi(m in tb© pimiea« due to i»ata<a em i^N* 
tIticKit MottiHT 4ti3(pi1iflBGupiti09:i noic^ lli oi3nidl(iixiiig i s Hmtt it^ 
" ^ 8 iraxiotyt tl^ d ^knmic i^iss «i«la« (wmUmw Hum Hit «ftips) 
lids' HMI iiiiii]8»"filXiiig psTOCPtss tQ> <s(is^ tiXHSMi iaiNil)itti<8U 
1h« «tt i« of pzoAiolicn wot^ d g»t aiireafttd to p«i*t» of Ustfi oaiP 
oUtoy 1h«ii ^m gx«in it«iXf« 
l i t rnddltlon of 30 lEg f ; ^ i | / Im ft« l»it3. 4a»8gliMl 
iiiapi««tA tio ftoaCl ^ioHdn of sndn and idiiikir ov^ ar the »o/-
f jgp^  oontrol* Utio iiould IMI «3qMk<>^ A to «9«uOLt #»» t» tH* 
fUipafttivo tflMot of ftddiid |iho«i^oiii« fin lax «i« «»oirlli ant 
S^!^ » oli«»f^l!i(m i s aost ftiq^otiicl n« ^^iphofus i s kzisya ^ 
iNi Uonr&lisRia In aX«oa« aXU ^« pli^ iilo3.<}|sl<3gi3l meWriUmM of 
« 
tswntlon^d 1tot» e^Himigli ^B dutft l^r final. ^«14s mm not 
fllpdi£l{!Bii% iSi^  @@^ #i9kl tJNKid cm isfi^ Xd dtnycud'ltie&irti^ a MIS a 
tMmttl^aSi «fitot of Ute two lit|^ «»ir Sostis of <i^m/ ^Qt^&mm 
in Hio pS6«mai of aaaeid Ixi^d pli0ii^ oxii»ft Diis ie aXao to 
%)e 9a^eett4 in ^ow of Hm sofmxmta IsneH^i l affiitts of lli« 
aain plot «Eid ^li plot te«i(tii»ait9 <m iimm ^€id chametftxiitlQa. 
As A c '^^ i^NPliait'tlfiKi i t wn,^ Is oocicomded limit #!« AR'III 
in Ba^MMfat 1 xwcal <tmt ^ a t t F3 «nd F4 (5«460 mid 10*920 )m 
tf65 / ha) ijtiiiti liiovad e^po. •ffiiJt ia aoat mm»t ^^ 
gapafiox' te Hia oti«va fov gfO¥ti and 2ri«ld of W^ilf liaxit^* 
Hiaat doaiat i t aajr M xvoalledt IMXW hi^iaif ^Ssmi ^oa* tn^lQ^d 
bf aM^tmiiili (1971) » mm t^m Afxidi and SMdullah (B73: )* 
Ilia xagilta ttt»a iuatiiiMid l!ia lij^lhaaia of ttia pvaaimt au^aaf 
Huit i^pliaalien af » InNnAav vwoio of doafta of i^ xm^ r iliotpliOBta 
sight halp in daolding Hia aptlniiii doat l^ i? hii^oat jfiolda 
ixadasf Hie eonetztinta of MwtLttms aaemotty (p» Zj-)'-
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@isiiti^ X«i2i Ct97l)-« I t l a III@o ^mpportid Dy nosSs on £«3^3>i9a» 
'^e iiax9li®:rt @3id Xiagf 19591 ^ o Iteoat 19^91 3(iiSK^» 1971 mA 
mxsivPLlehf 19t1t amcsoi -Si© tiosrt »3oezit# %iot&«irs)«' Hi® £yad» 
ings 9f llx« ^xii«mt sdiitior* vi*^ sMigsx«a t($ iti6 mti»et of ih9 
i^plii9iitlai of l»8iCL $liofi|^ 0ini8> ftfw si3L«o in Iin» %d^ < e^ 
afttfi of Hiooi «ii1lioYii» 30 kg :^05 / h a ilsosoftMi loaf niteogon 
Ixit ontioBooft ioftf phonphoftio^ tiion ooapurad nilti 'tio 
91^99% l9iit di4 not iioii CBjf cOlttftxi-eiit ts«id « • xopurds Itio 
o f i io t of pho^^oBis iv^my* 1hio> ooiiplod ndl^ mo mmmm dato 
uroiXoliilOt xwaAoxoA Hioiar inttz^xototlonL iifftotat* 
Iho sioanA on4 Hiivft Hold fs iolo «ii tsttx&oy irmt* IfiTI?) 
•ad sast&yd (imy* Itdm-^iOi) xoi^ooUvoly voxo lo id out ildo tejr 
gide, tVo phoi^ imte or potaii i^ ia ad^A %> 1ti» noU at 1fi« 
nm of oQvlii£r« Hoiiinr«7t jiBfit€^«»t xd^seogm m9 adil»d •» 
as liiom 1»f th# ^ i » on ir«i*tli3Q3L gf^ onHi mS tolas^  ^ i ^ t us 
ing lafgd {io0imt0 of ]pliQii^ oifu« idt i **DlindXQii**^ 100*^ * I t w&f Tm 
BStid "twit two ii^ 3e»yo ©f -iift lows©* ^m (S « P^D) gKt« <^ 3 tMi^ 
<*|]ilii0ef«»%»*ioo<' almti olso ci^ oif»d good i?ei|>Qiisi wam^Mm gpmirlb 
Hi* «Tops Qf iMixlcjr and «iaiet»v& ntvt tiotti s^eiiit idHioat Iwniil 
l^oi|lMitict f luft l l i i t f to #f§itot naxifficHi «eM3Kiofli3r* HatuiMXlyi 
i»%9f would )u«r« i»tf£MMi4 fxrott msim ^tl<g^mies of i^oq^osm* 
tiivniilti<mt 1h«ly U f i * *^l3iliMiex«»»100*' ?o«t«»«i» 10 p9T omt 
ph«ivtioxisa liy vtiglit ( t M p* 32)« 9kio lM»*ll«&a3L •f£i«t of 
ipm r^o eaBtiiAiflc *^m«04araiw|00*' laoio on giowlli M»jr« ili«x>sfox«ii 
bo to mm oictmt t^ o nonilOctfttlofi of Hio offtot of lhi« 
phOi^ QXUiA In ibm iiitoot&fit.ii« Hio xoaay Mr»i3.&iifiit^ of 
ffhogphosfut to lh« X««ro9 of «o«i phOf|feoim»»«iftyy«d plwtto 
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trm ^^Wmeew^HOO*'' oar i^on^t io n^my w^oulLa 1» «a^»o^d 
te enhance lti«lr g$e%rm void ^tsvelopaiiot* Hoyeo^Xi ai 
mt&y» mm «ppXi«d csn lfi« t^oote ootnei4od i d ^ & p9v&«»A of 
0x«iit Qet»i»oli6 actt^tsr of lfe««i j^lmt^ (iitPldi mad BRmitsUflhi 
1975' >» lisaee <th® ©"i»«»waa »iBi?<a»9» t» '*iayw«»«*|00*' fma 
^o^iMtlo ^^3^3* i^mi$ ^fm oiamief*^ ^amifielca. «ffee-t of 
t*m!ieex<ajp»fOO*^ « *fell.l6» nusiimT a»d plant imi^it la tmO^a:^ 
isd^t pxotsmy 1»6 asa« to ^« stlsmlittlag <iff#ot df phoifhisaitfeii* 
1^ « fiotliro iiasissil«»t of tbSa SaieotloldOf «» ««13. dlvi«lim 
(M<mpioii8t 19^ 7* p« 90)# M mitm^mmmt In ^0 mt» of oiai 
aurlQdKxi wonia x««)slt in (|ai«lc inexeasi In odll nim^ir ps^iso^ 
ixm tmos* pxoduo'tilcm ima esUimdng Hio TOlmie of ^m aozi«l. 
parts# %l8 liioiULa imtttxiai^ »i«t&t ia i»e3e««a»S j^ Miii m» mXk 
A9 dip^  %iolll3Nit Of titii txwilod p>liiita» 
liastiiySt houofov* m,& not IIIOM Hio «»» mj^cnie to 
^*ltl««ovQiw100*'flliKie ftt sn^ utiigo of gx«iit^* %« :ciefiaaia lOr 
tblt di«ex«9«aoy ••••• t& l i e In tio iH»s|iliologi«iil aaS i^ ygio** 
logiMil aiffifen«e trntutm ihe i^io eaTOirsf «i»tRyAi %illli i t s 
iNroftdtir ana ItiisEior iMmis «a4 tnllov ilioota* poaidiay Iwing 
lioio i^ rent to itboaj^ dioiu* dofl«lo»oy 'tiwa Iwsio r^ ^Ht i t« 
iMvroiri stiff lotfpoa and tUdtoxiiis httMtt 1h« ccropa having 
te«& gvoid witli lMi«a aitroittiiimfl fivttUsty ooiy* 
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m^^mr mmwfxi for His lmmiitii»l mtti$et of ^^Mwrn^goa^ 
100*^  (alf3»e or in doati^ Atloiai id l i piotf^oTrntd eouXd loo 1b» 
ol)S0iv»tlOii fhst l}0lli 136^ (1107 and MtgttufA nxit »0£!is2Jl^  hesirlly 
iE£!iifittd ullli apltidtt at lh« 9tiig«0 of i^ poirii «tloQt»d for 
a i^!87 appXloatloii at j^t^w^ova^* Ihta© pests aoematt for tho 
x@i:3anrQ}. of %%tB& t^uantl'lloe of i^otosgieil^tea x«0i;a.t&iis ^ 
rotardod groirtli and Si«t«ti«ilX|' t^oiKNiaad 9lol,4@* %o appl.i«-
CBtloa of **lAaeor«ai»lOO*/t «n ©ff^oti'ro tfifleotaotdo for a|M^ 
ocmtrolf ^ladt lliortfor»« aagor^  tdoir ooia i^oto a«tiihi3,«lim 
Hioroliy rontoriiig fm nosea^ mto of grovt^ t ond dr^ r aattor 
5«a*%2» ,1Bt^^.,.sliiiiglailal8i,tti,iilii,..lia?=Sits^ 
for iSx9 mkfs of eimvmktma>m^ tio ofiaet on ttio r^loXd 
dbLaraottirioldLos of ^9 t^ K) &tGpM9 itlildi difftr uldoXy In 
AitaiXs* aro tL%GSJt@804 svi^ aratolsr iMlowk 
liiJce grow^ «fearaotarl(rtl«it totsl iMuday j^ loXda %iort 
•nhon^a aost bjr "tia a^pIi«atloii of rtlattvaly lax^a q.uaii'tltLaa 
of $iiOifiiiortt» in ttia j^f&mm of'*ia.aaoron»lOO*Mtiiil&a 30) t 
faoi^ra for "^ia aRhaa i^MNit in (pEain jfiaid naxa Itattor 
•agatat&Ta (iroirti;f»lXo%iti ^ atgolfloaiiiaiy hi^iar aar atialMirt 
aar uti^it and ItOOO grain iiai#t* ^mn Iha diaxaetora 
afftottd nwimtiigffXfiemtL^ l»y Hia troataeiita» naaaXyt oar l«iiffife 
iii£ api^ oXat anA uriixi nantbar par aar» ajtiiMtiA tia mam troai* 
Hi* Dent ited and t^iX ^9XS» weim 0l»fii»«& ikd'ti tmm^ 
wnita 2 s t|1> ana B^ S^ * FxO'tem jfltia imtt lio«iipr«ir« I^ Eifeiista 
«tii&yl l 0 y ^ tff iot i*SRhte 35)t 
li« p«]p<MRit!tg9 $£ Oil in Hke «i«4 v^a @Xm h%0.mw In 
ti»ftta^t« 2 a t , ^ ma F^ IO ,iiil« ^mt of t^foteln mmii « 
te^ tEiU^ »@itrdi^ 98 x^vadU Hit® i s tmasimt^daiia® «$ Hio toax^ m^i 
Sl!3ilmr dl>«»sv&U<Bi» <m Iti^  et£^ot of ipSA^ r ^Itoei^oxiis 
(in Hio piptse&ot of nitrog^ and s^otasatua) o» tia a»ad tmA 
oiX liaXd of wxktL^mT hwra Iwaa xaportod j^r l^aXgoeai (19^)« 
3oai (1957)f voifcing id Hi anateydi Sin and LiMxi (t9^)f id lb 
•taaaai Mi and 9RilEa7 (196S)« vi% aisatasdi and Bttflidnici jeJ j^« 
C I9i9) and Rovodrici an^ ^ tiaoAa (1970) t nlHi antpai' aoot to 
te msm eoncaualfln in Hiair air|Hiila«nta %d1li i^oiiiiioftt* ai^iaiad 
to HM oBiX* iioiaomift an inrtirii salallcffiAdp Itatutiii ^ 1 
oaatwiti and i^t'toin oanlaiil of aiijilns^ atad luia IMMH a^ i^ OFtid 
%•$ Htliioti^ %x iSk^ ^ t972)* Xt nay not '\m issaXavant to^noti 
!Mi«a Hiat siamicii (t96l)f aiidiajj|il« Cl96lf 1962) «e^ 
Axoaa and Biatla C1970) notad Hiat ai^ pXioalion of baMdJ^ n t^ragin^ 
otta fOrttXiiii^ in^rtaotd Hia fiatain oonttnt of otada a^ ma 
%® QS^ mf nf |lios|ihi»sit« onlsr at tie ^nxfli^  «t3so ia lHss!(l.«y im^ 
at bo% ©tE^ Bd in iia^ tBseA (fataos 31 cktid 14)f i t iioiaa tit 
»ot»^ tbtatf tmlllet Hs^xl&iizit I ta iMcii HKII af:e90t was not 
litlX a@£Lia«a/pota8^ um <Mmoo»timtt(m In tm I«a?9'«a ef 1li@ tue 
isropt %i&a g«si9fia.3.|r daoptaasA b:sf m^mv doses of apmy 
l^ ossi^ oviis* HUls ia ia eonfUBsIt^ «itb tlm ci^iliSlQBiit 
tladinga of 0iiNadul}Jdi (1971) I B OK «:apixlMafit i& iliicti 
^Oii^Gxiia i«a p^im j^tid tm. itm foliaga and of £»• C B^)» 
MduuNIa wid laaa (l96Sf)i mtik^ (1971) oad SKsliaiah (1971) 
in aiqpay&iMata iinrol'VlBg gmdad d»a»« of «»il«*a^ paLi«d 
]^9i|haxtta* 
9iia Imat Hold tsfax on liaha»101 naa baatdt in 9«rt# 
OR Hia Hfidlnga of livoilMaAt % in i M ^ i t liia aatalili^iod 
m Its • 
f ia t two oonipctitliw <6&m9 of i^ pmf plioii^oiiiitt ih% flirtft 
ftt Hovvitng and Hi* momH m% tx^tinm 9ti0«§ v»Tem \mti% 
f^T gvoirti nils af&«ad of IMa iTAxlotr of mtttiupa (>pp» @D» St 
«iid Q^« In AdtLtlont iitlplmv UK* in^udiA in tio D^ Bisr 
aosoeimltea i d ^ "^ o S3?oiiti onS @otiiDoM« of pXaattt pirti<» 
i3Ha»3S.|r of oix oeopa ((iiXlit3pt» ^ S l i isoon wM u^lms§ 
Xoid out AoooiPdttig ^ ft fmo^lsxlia vmiikiEiS^m^, doilip^ '^ 
Incaudo tmT qi^ my ana €i«o« %»«il tK«ait»8iit«t 90 as to 
o1>tidLn lanslmai infoisiwt^oa me»9MnB 1 ^ luitxiflRt xiA«dtt of 
UMI <aPop« 
!dfcuivfto1V3!liil&oo vlitdiwd yiso gigni^iOtnlilj^ nfft^lieA hy Hio 
lipmif iwMitMB.t« fta ec^&r»4 id It) Hio oontyol^  ^mt hm& 
footlToA i i i»y of wkimr mlf^ 'Sm osraor of itio iMmoliolol 
• f l i o t of n^my ^0 plio«iiox«io } giil.|iliay ) i^on^ltosus pXit« 
1h« vnhoncini • f ioot of fhoifilioxa* n^ xmr on mo «fow1b 
mft 4ffr«loi^Mnt of wta^urA hik« iaxoftA r^ l»in ^«Qii»aiid fln 
f • 112* SilfHttFi i s kno^ ^ iMi aMft^ Xy aUsoxlMa %y Xosvoo 
l%tMi «!• a«io«piiiofio •»«•• (itan^loiift ^S#t Mtir^ ioir ma 
1996s Bu^ ov«« ma m.tfmv^ 19^« ^tm in Am t i t l«tf» i t 
i 0 «ftAaair ttMaiaofi&ttd t» othor ftaix&atX O^BIIII ^ t aox« i&oiay 
to ipeotdt Xt aftjft bonwrcrt 1)» Icwf t in adlxid ijbmt ti« x«tt 
l9ift 1^ 3? mXiA&ciar tusi £i»3c :^oi|^0»i« CSHa^^t 1956$ 
Bt^omo ma mttifix^ 195?) • ^ae@e i^r« ^Qm mH^sm a%@ex%xiF& 
l&y X6«r9a t® tooiA to %• siitR!»oUfi»a tato imxjioii8 oxipKnie 
ec^omdft Clllttii»]f and '69t»lxui3P» 19§9l poeid^ ta^ r b;r ti« iSM 
oi«tiaiil«ie a» i2^Hi» stidl^ar uttaos^S Hix^ emg^  *eui ipootv* 
tn Hie tJ!»«int «tita^f ot^ ose^a nl,^ %« oontieoX ^ 
il^»i|«d Id til nfttiapf ^Biif^ of li^ iii»»10f mils «a»ft3r«iU^ ciOiatiiMia 
l»^ iipsNijr of iiii|iliu«f 0sf of tf^oLi^ttar pltie i^etetiotu* camoirt to 
^9 mm ttxtiat «• ti^ i^ piiqr ^^ ptioiplioxiiii AXon* ^i«h iio^MA 
1b« lM«t •f^^ttt C&iiia* 35) t On* of «!• wmtmm t§T «ti« 
•tl9Ka«tlfi« •f«i«t of «Blyiu»r M^it Ttmm 'hmm i t * *hid4Mi* 
dtlleioiioy in liMi oi^oxlaMiitia fXiiitat «io soil lMKViii« 
mmtrt& m nulshiup in XHirtlUiiro i»if two oaiotoiiti'vo siouro 
(gio yp* M ottA 9$)« Hevmrovf i t Hiy IM A i i i t t t i ttutt no 
iittoiq^t mo mao to mialfm 1b« ooil fur i to golfliitr ocntoiit 
pxioy to mt d»ai»« «io ^^o3 *^ Soto foy tio offiot of Hooia 
lAion^xito m «xovlb «tioi»«ttziotl«i iwrooi Hiot f^t iiio 
loiiov dooi (20 im f^$ / )ui)i M« mmmaJlf Utmt 1»um f^ 
(40 k§ Fg^ S / ^*^ ^^ "^ ^^ "^  iongti «n4 fm^ noi^it »t 1N» 
-71 o t xJtne?^J>e,cte<S dt-tjte X a l o v r £ \ v * * X A . t L e S o i l P CTeS.1»l«, 5 ) ^ ^ / l ^ ^ 
# i i f iMi^niin b^M eogii of pii@i^&ma «P3?XieS to t i ^ p t tg i i id 
<m i^nat i $;m%m idHiimi; edteS tea@l p < i i ^ # m ^ pert €i« 
pisw-t€ mm^^^ ^ 9kk% p^mT ^smmwrntQ. for itiont laagHif 
"^11^ f|^ < 2& Icf f^^ * 21m m'X^'i ^ ^5 Al l ) w » ^ i ^ 
for tm^ «Bk& ^ ifef.#it a t "tie 6« i i ^ st^ i^* ii^ntr^ift i^t 
111* imimT 9^9$ f g i C 40 lug F^^j 't^  2 leg apmir i i a i l i i i x ^ ) 
M3^ UMEI<M€ fliO. "^swi cttttXii.o1)i>fl sti l ls siOirt« -1% sms ^ fK^im^ 
I«ili4»t0t U«« lMi1»ii«» 90 m i 40 leg F^O^ / hm ma»s» 2.i>«tt3. 
emtltlQiis (Af»lM» i«ipul>liili««)« A lov ^ i i ( SD kg t^$/hA)$ 
«iM9@& tsw if^tmg ftm&tm ieir fti»ili mnA Ax^ vtif l l i t* Hontriiyy 
• 119 *^  
for da«t»l»94 gieowti md dary aftttis^ piioanotlm* %« toX* 
0t goxphur* haw^&'St tm not IM ;^ !|ii»poJUiloa idtlh oaar »i«g3» 
Iea9%a«a0i »f ^e golslittr ostatKaiiEi In pXanta^ I t imy \m 
ecmjeetufea Itiot^ Hint "^ fit <»li»i»iV9d oeiliasiosasit in the 
©poim of flaat® i|?mswta idlfe swa^ t^w a i ^ t har© ^6m 
^mvtm ^t i t s lisrtiiTiiiafiiit in i^ xoteixi &9Ritm^e m %iii^ 
«8 ^3.1 us ^X an^ px^tilii |^ Vi0@!itiig«/i3o3Li«icst^ 4 fit hii£¥^9t 
(!^me 36)» »i¥9ia t ^ t n^my ot phoiphoxtts «3.(«i« «tt» l)t«t 
an»r •§•&# ( ^ «»& psotslD s^exa of iiii« imiifityt idm mtm^ 
9t 9hoi«lii»»i« ]^U9 «yiXpltur 1»i»g a^naXXf gciod only 1^ 3? 1ki« 
flvvt tiio #ift»otixi8ti€«» Hoiiirv»«» i^m^' ^f tfolphiiip aX<iti« 
%«• iLi^itly A«ti&MntaX fbx tax *«to ^«Xd <fifiim6t«xl«ti.eifo 
%i« i s laidtygtHiAftiat id'Ch x^if^xmoi te» ^» ai«^x*«» •fficrt 
«f i t»i7 A' goXfiitty on vitd ptot«sl}i ptsramtipi &• YWf»«iX«6 
%f ttait t«lA«« Xt My 9iX0> \m aottd '9uity«112itiu#i Hils 
tewAtMKit «»li«RUMd Hit p««Qenticii <it o i l ««mtti&t I B H M «tod 
sostf « dxiivtdo dseiMiw in <tti« ti»tai aitd |3.«Xd xwadexwd 
Hiia trsf tmnt infixiov to tbL« otiity tut «> h«3io9 1li« Xovtsr 
i4X j^«ld ii0tid «^tv«. Ii«s10Ly« i t ttRjr lato iMi i^oiattd uttt 
vim pt/ 114) t 
J, MM Ota ih# e f ^ o t of tesiil te&eilsieftta x«nr«al«d "ti&t 
audi ps*o^ln ^«ai(S« %M1« o i l 2^eX4 IAD o^tlmsi id 111 Hid l«viv 
&&m H&iPOfugh i t i iSR7eiimia.« «tl9i«^ on o i l misomtoes* ia «i«a«« 
a i^iomaaid nbonm (j^* | |4)« 1!i@ ^mm^^^ •fttiet <»f 1^ 9 lo^aif 
'f£ff» C 20 ^ TgOg / hft) i® in l.ln« vllH Hia ^Jid&n^s of 
4 » ^ ® ^ J j 1]L* C1910) tisid Htilteffmv Jijl j|£t* C Wl^ ilio no^S 
/ill ttetasi »s#2o^i» l a @»dd nad < ^ -siM^ ef w&^w m^d ^xmsn^vt* 
3$tii^<iti.'V0(lyii idti^ liiiiitM9P A90i9 <df i o l i d |iSiof|p3hiili.# fHFt i l i i i iy* 
/ ' 
'fti* SmUtL m&MgMn$ "^m ^ttb&t of izi1»mcitli3a of wmy 
"Of i»^^ad«at» «ad i^ il<»«pi^ Xi9& plioin^oiBii vsirosl 1hft% ^•aroa* 
M>#i| liiid i^ X ^lAd miii opidjsm iillSi JP«I? (lowci* IniMiidt doii of 
phfil»l)0xu« plus 9pMgr of |$ioi|lioxiiid» parotBin $i«ld m« wixiBnia 
'lpXu« W3»7 of « «larto»« of p^ Oifd%eimo wad gtiXihttr)* Ihi* i a 
undtralKadalle in viav of Hia o1»a»wiitl<» t^tuit m^f of 
gaxphux alma giiraa a poor pavfoxsanoe aa oon^ i^ aiMd id Hi Hiat 
of phos^ajeua (p« 119) it^llat on the oltiair ha&d# ooabinad 
- n% • 
to pmaote pxottttn s^ei^^^Bt m» aotsd i»i^ittr and %ilO¥» 
9te9Q%9 fit m^f^ «^^ i<i^ «piiai«Rtim utitod itttxiitv (p« 117 
Lfl2i»»|0l mm m8lLfm& ^T i&iedv WK omtent s t t ^ stages 
of gxoiflii CSaOa® ??>« 
iM Afto»Mi«id noarl 1>y «i^ xiMr of «a|iiityt %lii3.«i on ^o oHioy 
hmdt ^piwy of i^ booilioinis ^xovod iMiot ftt 1»1ti Mi»^9 of 
isoifti. Jm i^poimt •^fiLmmnm fsoa^  t i io oii»«efniti<m on 
ioftf nXisf^am in< shoiphoxii^ in mo pmtmm of i|>Xtt;p«ft 
«al9htty» «i#it iMi m ifiofOftooft ajn^^Oiaio of pmimSMm 
i»»«a.oo»iot«iiis md oHiov 03«wQlo «il#mir oontKli^ iBS oootonndo 
iliiiii veuxa tfiHotqaiiiiay Klci»tt to ttio infioxoMtiiot 
tetloting 1h« Xosfot of Hioiir aoitsMl nittfOfin wid i^Oiphomo 
<^ siilNt9at« Loftf potioiiUMt iMOb no* oLgtiiftOiBitly aflOotti 
*• 122 * 
i^ihGU^ ^mm i « tiXi mtumj&m $n itm ltii$mi»m- m. Urn 
efmot of fpmy of niH^uif m 3.«ftf P^IAMAWA iat m Xt«f 
fiSlac'C^ iSMa and iihoiiflkofaiit Jtoxf i^utt IW.IFINIX') f Htv •ffii^'l of 
IS^ fE^ ? of I^ OlfllOXttft I, ft ICBOHEI 1)0 %0 I^SVllMaiiML J^ USP X f^tf 
polxia^iam maism%$ as disoiis^ied «axai9V Cp» 11$)* I^ Qs^ T^i 
i t oa^ ibo «tatftd Hat I2ie vf^^ot <m mkianimit oontrnt of 
aol3.«»{ippliod ^ofl|piiox»8 una i t n in'^metloki idt i ^^ sm^ r oa& 
iio't bd £ji€il.iido<l in Hnxt pswawsiK ^iioitpilcKi ddm ibo pasAdL^ of 
I t i s 0iri^iat f^ c^N3 ^ « :^t<i^oiag ^souss im that faans^  
of #10 points vat sod isi %o iiit3PO^«to«>^ du^tssr hiiro iMMia 
<iidls9ifisli# !!oifSvii}3^ » Qi>@ '%s Invtistis&tLotis pmioof^ diAi wtPftfUt^ 
mm pteitQ.wmm SBOXgtft* WmB of 1I]««B fM»i giirwii Wl^w as Hio^ r 
ooiild not bs tscidsd attsiu^ Hio ibort tiao «rsiliilll.o to 'tis 
pfSfUdt inrsst&^ittoyii WdHjaN-Hio^ isMai f io ir saisiiMsioo osimot 
1M m^TMmtitmiAm^ and i t i s p3?o^aad to oowiaad Hisir 
iii<au8li)ii in Itis innrsstlgRtltms losing p^ isoEmtd to M taksn v^ 
in His nss^ future* 
mr iMueisy ( s s vsU mm i»T fltttstKXd)f sactsnidTS studiss 
tiOcine mw hiitH 9isXdlii« vnxist iss wm istsmcisitsdy on ttis 
iMiis 9f t i s sstfXlts of Hvs f i r s t ss^xliMntt to sstsDli^i lbs 
m 123 • 
•iiQ o«»iMiked iiffi»et c»f ^ «m^ of I^OIS^DISIIS im^or «ii^uif 
ullh »it»ogQiif to ti@ fiPfoaaoi «f/*D!tei»<»e(»i^ 1C *^'Wd idiSbmw 
«ii»^oiii.^im Qf %«^ «i^d tir&^iii^ as tifft^ted h^ rmti^mm 
tgm.isieaxtm w&i^d mSstmrn Hie incn^it^ of in^#irl& '^tl<3ii« 
Qie iiox^ : idilSi tf^ptor i^^ my® m& mstasd hn^l^ f^i^ lSsd 
sii0C®3t»d Ihat i t ftiotad l» tastmied «» iiK^tid^ omer tfiX 
^fl&dl»g 6s«op» «id^ «• mBXfXomif$ wmmim^% and tto^ it iwaa in 
the fuitt»i« l%«»i tb* pimlf AOftdasiiQ poitit of iri«%ft i t iiotiXd 
l38 T«r^ mttxwiitliig to inoliide xadloftotlTt go^ j^ uap ia 1&« 
il^ msr xd x^taxt to tmo* %• iiptak«t tzmilQim'tiiii imd «tl^^fliit 
s»'tet)o3J.iiiiitLaii of thi« ii:|^x'tiiit (allwit ii«^«ot»d) »»<$xo» 
luitxiontt lijf tti^ Mi oiX 0X0pB vssi^T Iftdinn OGsidltloiifl^  
XtftatL^ Tf i t foftt l i^oat iikjring Hint &p]^ i«d phgrsiolosloedL 
•tatl«8 of Hit ^^fp9 psusmtBd Sai Hhio 1h«il» ymA^ ximmr Urn 
«ffci«id»x«d oi»^«t9 wa*8« fietox'0 o'tior thmi :^«tili0ir» ^m 
mrB ^mp9iay iiiv«atUeattd limatiiiiiotti&y* ismm§ m laeittMl 
• • f J8^ '•* 
0«0|^8 (I^ 01l3.d 1lt> «3p«Qt«a to J^gld Xe«4' l« o f OQflildOXill9(L« 
aatl^iieil (and pojii&iasr tottm^tioiial) i^^rtsnoei* 

f^-SJLMJLAJUL 
"Stadle^ Of liie 9ff«ot of foli&T nntsitktm on Urn groirtti imd 
2^314 of Ixiilosr tm^ ^ dtttBvd** has t)®«i lislolif oonaliexvft 
^ ^ t ^ ^ t s Mliamtaara j^rlsi i i i i ig ^^ ^oa^oxti® ( t ) 
mp^ Mod lMigi3tlf oir mitijB3X^ on oextAls s^a ol3. or< s^i (td.'tti 
parlioaliix> omt^slji mi Imtlo^ and, mintava) hae "brnm critically 
l^ointid oat ( Obnptur XX) » 
%o aotolla of ^0 imtsxlia© uss^t ©t&liotlostl ^ signs 
of 'ttio fony jRloXd oa^xlaonts &stxxi,0^ outt ctiooiOKl and 
ezuiljrtlool SMlhoda oisplo^od aaid statiiitlo&l OBAl^ iift* of datft 
obtstoitd tiaiw biia gl<9<iii (€liapttv III) • 
6»0*1» 1h« pxoomt immotLgfttloii ooo^siaod a dotiiloa olBdy 
of tio ofiiot of foXlmr nutHtlm on Hio gi!o%fti and |i«ld of 
JmsSdT^*} Oiom and Cote.) iimr* IIIOIA^IOI. mmr Hold txlolo 
vtxo mdoirtiiSeoii ttm 19$9 to 1974 &aT$x^ Iho ^mM* (idUitnp) 
^i13 
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Ija3a«^ and auiitaxdt ?0 «aft 90 ^y^ of t»2f myOxm* '^ ti9 
«tiig«« ana tn ti« iftttar idti fXoweviiig im<l tmiiAm* 
6«|« In Ba^x!ii30iit 1 < 1969*70) t %@ «f;^$t of iraxictie do»9» 
of F CappUei tinier aa a^my or »s Imsia ds«tgl»g) <m 0x%iw1li 
<ma ^#1& diwmo^x^ftltoft end l^taf H^K ecutent of Hi? 13 l)»x9ie;r 
ims atadie^ %e eacptxliiaat iisft bR«ed m « as^lit plot ^«ls>^* 
tn Bjgpeslneat 2 ( BtV72) t t*o •£^ot of atf:CBi»ttt 
1»a»d csi fi id!Eqp3.e xiado!9&fl»d %lloi^  ^g|pi» 
Aft ta l3qp«xlaiBit 2« Hio <Sims!80t»si@tiea irl»di«4 inoIttd«d 
gsovtif ^•idf Xoftf UPK omliQiiit ana m^^ %iiftXit;r of lieliA«»10l* 
ISxim oxpoilaint ma ia,«o Mttd cm a 8lst|^ 3.« asandoolaift lAoii; 
In BaipfxiiMKit 4 (197>»74)t Ibo of i^ot of phoi$iioxu« 
and iu3i3pbuar (3) y^^ ^^ iod n» ipzayt ia<iie 07 in OQaMnfttie»t and 
of timo do«6t of •til*«9pliod 2 on ga?oirii and ^oXd diamettx^-' 
istle«» lOAf HPX oonttn^ «ad atod qualit^r of I«iha^l0l ma 
• 127 * 
•%i<Si«d» Hiis «xp«i!la0iit %ia» laid out noeovdlsig to a fl^ etoxlttX 
XB^ dond ictd donlipsis 
•%idltdt naoitlarf tllXev tniiiljsrt tx9^ mt^t end $9f %»i#it 
^x«i £«e»imd 1^ \m tse^mml^^ aflnelxid tiolK % foHfur* as ii«tl 
i%8» l>7 mil 7« Bft£P9«d&iig -%@ is^ my ts!i@a1ci@at8f at tii^dlzie 
«tago» *8ia X&mif doase 1*36^ leg end 2#?3D Im ^ ^^3 / im.i'B% sad 
3Pg) UOXQ ^ i m a t o Qtl£ia},at9 t U . l 9 r p r o d U O ^ m 130X18 'gia» # l « 
t»0' M#i0r do«98 Ct; and |?4>« UmrnmTf nt isilk^ @zft&!i stanitt 
Fi^§«4^ leg 3?g% / h&)fi(iid ^^ (t0«9ac» leg FgO^ / im) mm ht^mv 
tlXitr nmaliiip ^v l^ lMit* l^i i i u t i ^ t nloi) iici® nofo id Hi IP^a 
«ftd f ^  %t Ijo-ei ttis©** B^3fy i » i ^ t ifae ©ptlssm in tafsalaeat© 
P« aad ?^* !£f<tjfttE»Ntit 'BM gair9 Q»l7 E 3^J,6^ tl3r pdoxvr p#i?fo3sa^ u:^  
at heftdla® ttngiii Ixtt guira etmvliiolAglsr siapexiffip veeuXt© at 
!illk;f $xvdii iitiMpi ( flilEiSbiio @ td 1?) • 
6«t*2» A» iioiild IM •a^ettd* lm«a. dro&idJig ^"di 30 lig F^ Oi^  / tm 
(jl^) fTovtd to iMi otipalfleaiitLy better Itiffti ttee iio»^osih(mi« 
txti^ tRME&t (^Q) t^T Hit 'ttsizi&d jflpmiftti f^ ifiseiitotiXle'tlos stitidicdt ao 
«3.«o uRe Hie intemetlcii, efHset l»tiiiii% sut) p3.0t and main plot 
ti«ftl»wsit* A notiiioi^tiy £ l^U3?e of Hie efteet on ipeevih 
duosQtefletlee etaiied at eitKer eiaige was Ute geiMxieX benefit 
dezl'^d b^ r ^my et eitiey of the two h i # e r doeee (f ^ end P^ ) 
ftppa,ied wllh or ^thoiit be«a ? (tft1d.ea @ to 13)* 
6«1«3« XleXd oi^iiniotezlatlee (^Hi UbiO eneeptlaa of e«r Xeiifflli 
end e1»fti# ^eld) veie ilflnjllleefitly eHhaiioed by ? m^^f9 ^* 
epldMua deeee egelii bi^ Hf t^ and F^ » sppUed at either of 1M 
** 129 ^ 
i^ £iia;r €sib{mo«d 1^ ^ m y I? at ^itt s1ai»« Ctillli %9 «aDeei>tl<ii 
i»f I a t aUfey 0S»lii «tsti«« tl»m Hiii amsultt^  'ii^ a^ e 3io»^Jil^ii£i(Mit) • 
Zt isa^ bs si@ntleeiod -m&t Hae hXf^T doasa (P^ ma& P )^ next 
ts@ati:ifiit0 emtalBing tt@ o^uttx* a<»@as of m^^f ^ C^ ^ <sn& I^ )^ 
at l»0'ii #tEi^ Q* ilo^ Kii^ ip# I eoius i^i'lmlilcm Cat Iteatiliiig stsisft) 
^ou^d 0OO0 ta<»»i@istmer (%taii9 23 1» 2S)# 
6«l«i« 119 aeia l$e«ti£f«» of i# l i t pl&t me tbe sdt^ idliocmt 
d«0«8ftw» in tii« l9^ e3> of H imd i&ex<@ftiB in " ^ t of ]? sua K by 
30 ICK F2^5 / bft ftppHed at ItiQ t lm of aoidxtg (!&%l;0l«3 3 td 2i>» 
€*1»t*1* MsiKxdim intftmotlQB •f^eotftt e t^Sisftdliiig itag^t 1h» 
l»«t eoKMnaUoii f&r l««f K IA@ f^^ >^^ ^ ^30^ 2' ^ ^ ^^ fiiilk^r 
Sf«i]| atNS** 1^ « hii^»7 WXR^ r dO0»s »«ai»toA Iwot tillb l^lb 
1«'9«1« ttf to l i i IP ( aMt f9r •wmsflm§ datft for F^ t*^  and 1^ 3(^ 4)* 
Molliey aetiliSl* o1»a(iyvmtt«ii ms iStm dopxeasdag •ffoet of ti« 
inttmttlfla iMtHtwi t^wnttmr md i^ pxm f^ m ltt9 3.«af » 
•» 129 •» 
ftt ^3 isllls;^ gxaia t^igt)! 1h« eoalilimtaKiiii (^^ t^ l(^^ «^^ 
At ^@ 0»^ l«v«l of 9i^xtLf (laaixi i^lot)f Moea dxttsoltis idlh 
?0 ] ^ fgO^ / tm m^xmm^ lent F cNmo^tmUm Hmn «3^iMtlQs 
Ha «fJiot 0|(3^o t^8 to «mt on l«af H (1li9iia«s 3 to SS)* 
^«a«1* Xn ti@ mem^ exj^xiimit ^tti laxie:r outset iml,ued fm 
tKo fiT^e iirowt^  c9lifts!mottii9tlea sttiSiea MI»» foimd to l)i 
ed^f l emt ly i^ h^ssioed liy -tie m^^^ ^ P3ata{»its» at l)&lh «tBgoa 
0:0 8V0%rfti C<m3.f at ln^^dng ttog^t f m ^ etad Sx^ veiglit Imini 
tiEl© @3l^|»tiGl»)« I t i 0 BOtAlrfOrtlSr ' i i a t i » ^»l<IX«a.t **Bl)»iOX«Kb» 
100*' CD) alasj® as t«til sa i» e(^Miiati<si t d ^ imsloud deti&a of 
H&e t»ftt %<»«i3.tsi Mv WkX^T mmh$'» and dspjr uoi^t per jj^ tant 
mm o^ tidiiMid l»;f ia»i&ts«it« F^t i 3*4^0 kg ^2% '^^ ®^ 0»740 tp/hmy^ 
P^ B (0«74ojl. 1> / tsu Qial^  at 1li« fooft^Kne s t a g e d 2 x f |B ( 2 m^f^f® 
•m^ emitaains t»36S leg TQO^ plus 0*740 I 3 / hs) ftt lioili 
heftfttug aad oillcy gsmin ttnists* l^ifti ii»i#it vei« wudastm in 
tK«ftlHMnt« t^» 3p09 iiid fi^C 2*790 leg :^ 2^ 5 f^^« 0*740 1 1) / ha) 
«t Ii«ad&]ig «ti«» ( fA)0La 39) * 
i*2«a* Out of «t« niiit ^#ld eiuuMottxitttIti studiadi tix iitx« 
afflietBd iiaailiMntly («nXy cwr langHia aa^eXat weimi^T mad 
oontiiiAiiis •^miiecrtJtt.tOO*^ * toy «saai^ Xo 2 ae ?|B» P5B, PQI^ 
FjiP 9mm liisoft s»a S n t|Bo (t»365 IMS %0^ / Im id^tmt fiaaea S!») 
gare ««3,iiftaX3r I)l69% <tA3^  num^r il^xms 2 xV'pt l^ B^ sn^ PcP 
r^odue»A 1^0 lit«Prtl«9t mxn (fatal© S0>. 
€«2*4» Boy 1ii9 y@skainii3@ ;^ «^d c^mimotixisitlosf i»tt»Qliyi 1000 
gxedn vei^tt totBO. jriexs of ]^ fliiit«» total ^ i l 4 of gimlii* and 
totia ;^eld tif atSttVf i t iiifitiotef4 ihut t^i# ofl^et ^f ti«»iteMi»t 
ZnV^3 mo e&^ileesitl? tfipeHor t0 l ^ t o£ alX elli«v«i 
tolltfm^ ^f lh<j tisttttaeat ^ B, 
6«a*$, iMik^ ip^ oirfli diamotexistlGt an^ eer ai3:3l9ey and «ar 
iiisl|]jfet per flantf '*Msi«oi?o»»1©0*^  «sly (t»»ii1aiiit VQH) tm€ littl® 
9ff@et «m tost i«l.#^tt aad gvedn ana otmv ^eld* A 8iiall«r 
el»fl9ivmt|{!Ki W9 » ^ alioiit tiie tytatowsits eontiiiiliig F ia«n«» 
#*t*6»1» %m o f^et of dltfiBxmt immj timilsieiitt m Itftf 13?K 
««i«int»»tiea waa^netsd t9 iMi « l ^ l l c a a t %{itb^  <tie «xo«ptlQn of 
INit ^ m m% mllMf gittin vtiigc* i t hmMsm nism* ^ t«^ * tmm4 
to 1* onhaiiMA f n i t m i y 1>y t^m^m eontaining 3>» il»x««»» lit 
ailky ist in •tiigvt p^smy* of imxloua dost* of f alccw iboniA 
Hiio ofiist* Hio ma«itl<xi of 3) goaoxsllsr gloving oo^ piucmtivia^ r 
dO|^ ««ocL»g offtct en loaf X (fkiae 51) • 
6«t«(*t* liVftf t !*• iAcmmm^. ov»y ih« ocntvoX* i^m^d vi'ti 
i»tiy ( ^ ^ ) % tXl mMr tVMttMnto oontiiiiiiiig p wi^/or Dt 
m 131 m 
ot sxov^ (Ikl&e 51)* 
a pletare teitiaill^ &itmtmkt fnm Hmt exp«ot9S in eeiMUs* 
(1&13SI© 31) • 
6»3» ihe «fl^et of ai?mys emtainiaii •varloufij cooMnotaon© 
i9a0 notaS to %@ c3l@ai£lQ©at l» I^a^Hiaeit 3 C^M.QIS 32 IP 34)* 
i*3*1* G«ii«x»3LJiyt iraattts ^t ^@ lli3P9Qr gi*ovti (^ m»eKrtisv<» 
isUeat n«ail7i liioot l@ii0ltii tm^ ^l^^t end ^^ T vi»i#itt 
yntm m3imn0$A l»y ^^ ^ hi#i«r doae© of F «t ^ t i s t s^s of 
gXoiriSi i«f!« ftt flovtiliiig; IUOLS f^ n^ liJUSig iftsiip* tOlililiEO tbtft 
xvflMltt obtaS2»& f^r %Ril«jr* to "Sit «s^ ii» i»t !!iii8tft>a« mpplioaticsi 
of X> itloiM m« not fmmd to te l9in«£loial aaihrni^ iH i t s «f£«iot 
ma tetttr ihm €uit of tio lout at dost of P and of fio o€aa troll 
(%%) WXft^ d id HI vaiar only (tuiao 32) • 
6.3* 2* tJLoXd dtiamotixiattoat inOiudizig par liootaz« ^idd of 
aiodt oii and pvotaint fanra hi#iar valuaa «ia fli xaault of upmy 
tiaatmnta tta oo^^avod VLti tva aantrel (3?o%) • Uta apsmy 
tpaataant 2 x ?|l> i«o «otad to %a optlaua foy •^aao dhamotaxletloa. 
• $52 • 
H«3ct In oTdmr mB» F^ 1>» for m^A mA oiX iTaat not tor pzo'ltln) 
2deX<!» I t ms elm ohmvmA Hmt essmtelX^ Itie ipx^y ot ht^mr 
do fit @ of F a3.{mg %d1li S use ijmoflGifil fox obttinlng t&l#iQr 
seed an4 oiX j^eld (!l^iae 53)« 
6«5fe5* Ihe x«@t3atei obtainftS ftov -the etfsot of iraiTiouft e^ zm^ r 
tf^atsaita ba. Xemt HFK eoaomtmtlQfi at ftX^mv of -tie tuo 
«1»a»« mm n.Ql»^ to lx» g l^f loant (tOaiae 54>« 
6*5«5«t« At flon^xl^g 8ta(|9t leaf ^ oesiocffitaEiitieci v&a ^^ ihnneed 
0Si9Ttllf ^ ISie hi^or P»c<mtainiitg doaes* vhilo Hio oootrol.* 
^Q%t 06^ @ '^ ^ Xo^9t imltt®. At f^naitliig etagot Q^oat ii^sBy? 
doses had otpaX of:Ss90t ffii X«af H* Houeimri $,t ia »ot»wor^^ 
Hiat Hio hi#i08t do00 <3?^ ) nsuXtod in loijoot loaf H fteafio at 
t^io later otft®e Cl^ tslo 54)« 
3«5*5«2« I'Oaf P oonoenteAtlosi preeoa'tod a imv» Qtaiao piotaro 
Hitti^  leaf H» i^oroanf 1?^ 0^f ^3% S x P^SQ @nd a x P<|Bt eont^ &iiiiig 
tiil^or quantities of Pt carihanoed l#af :B to "tio laaxlsnm at %o-^  
stR^o df gronf^t Ihe lotior doni^ doortaaod i t t itdti Hio emtrol* 
^0%t «ipicm:9<id ut'^ liater onlyt f^rixm ^® lo^iost vtltio (luiao 54)* 
^•5*5*5« I^ mf IC wo sl^iiflQantly af£i»oted by vmar troatMiit 
only at Hio floworlndE stnpi* fkm oontrol Ct0X )^ and **l^ a«ozon«» 
100" aloRo (D) amro liio hinhost loaf X <<?alu«o* Moat of 
Hio reaRining trtatMnto gsra mtprnX "valuaa 00 Hiat a olaaxwoiit 
• 135 • 
not «a^ x;|0i C !^ M,ii 94)» . 
64^*4^ Hm 9f^at of '^ msicma cuMMn i^lcsit &t ? i«i€ 1 In. 
i^mf ^ 1^® 9i«li t o ^ i t f !««*» P«3? omt oil itii4 per «mt 
fsJe-fe^ li 4a siiefi wae foimA laj !»» si|?iill<«»t (latldte 35)• I t , 
@a^  tm ii<it»d li^ a9>si|^ 2l@6ii mlt^ @*3«a# ft^ift l^ot "iie ftfl^^t 
xen^e^To «fj^ot « t@f^ |i@M of 0m^ im& i^m ^Mm 33)* 
Has aotsi 1» M »ptliam Iter Hug jNissi^ iitegi #f &iX ta «i»4« I t 
(^m® 33) • 
<»i1»$B4i€ B» ^ 9 t» t^@»&t® #iila@ 1Si@ ^i»mat p^tilA €<mttnt 
iftxe 2 ac f |B ©nd ^ ^* I t %» notmerttf tuit tie iptmsewl. '^nmi 
Hi® awfurm of "^s anigiilt9 obtadLii«d tav cdl, pei^ tmitikai in met A 
(1k%a.« 33)* 
S»4*f« to. 1h« f<mnii •xp r^lmoEit «l»o Hid afDiot of fpmy unt 
soil tg»1wiaf on ti9 ^7e« gmwti efoftmQts«{el9tle» of mislmya 
154 • 
li&a found to \m «i0ii£iGatit at l>o1h stages of gvovtti as «»« 
ti« inttmotlan •ffe«»t i*«« foXifir x ooll ftppXicft^ im 
(mm«« 55 ta 3t)» 
6*4* t*1* At iloii&Ting «t8i8»i flgpmy of goXiihiir <S) vns fmmd 
t» stli3uCLat6 Itio il^oot leiiglh no9t» ^ fi^sen^ pxo^oeft t ^ 
^OTtest plexits &t tSiis ttago Hat mt fsuitlsis «tigo Ihe effeot 
nag totally »0!v®»a«d dSa^n 55) • 
6«4#1*S» 1X10 ©f^et of m^^W ^ ^ tt^ii^ ^ s l # t ym® fomS'to 
I3e ^Itom at l>ot^  a'^^st idlh a(P3»y S «(p:^l^@ i t at 
fsiiittns »tago Clh^o 55) • 
6«4*t*5« B>3i^  axy %i9i#tf s^m^ of jihoa^oxus plus aulphui? 
(F3) %ia8 noted to l3& Itett at flovtxliig »tiiga« At fsuit&ng 
8tQg«»9 hQ\0f9T$ 'ttiia ti!i@atimt i»ft pooi»»t in it@ oflieot <m 
flX7 @)a>tt»r pxw^oliim (^lide 55)« 
6,4»2« Bi»aM t^in« bftflil diooiAiift itie tx«ttt»eiit 7|(20 kg 
P^ O^  / ha) \ffi» %««t fox" ilioot l«iglS)i and amili i«i |^t at 
fXoiAXtos ttNE t^ Whtxaast HM value for me tseatdsnt 7^ 
(40 leg 72O5 / ha) vee gayexior ttian tiat for f^  at fleiiitias 
atBie* J^r dry aattor i»rediiotieii» maadmm valtie me oUtftlneA 
tdHi tie h i#er doee ( f j) at l>oth etsgee of groirii* 
6,4*5* BtgarSing intezaotlotii I t laay he adoitted ttiat ae 
caeax^eut plotore eaexs^d to deidgaate any elnile ooah&natlQn 
• 135 • 
ft« me opMrnm I^T all Hie llixee grovlti dhaxao^rlatlet at 
efi^otl've at 1h# tlOMf^ lbag »tag« axia; ?2 t^ &% m« timitt»e 
&*|g^ « id-ti 'ii0 e^ m^ taesa %\l (i^ il^ nts gx&m idl^oiit Mini ^ 
fsia i^m^d ^ m u&tiy) gliniig me pooxeet si»@»lta at IMJIH 
etsgee ( fable 55) • 
6*4*4* H&e effect of ip^f end toil tzeai3P»t@ on ^eia 
^axaotcixislleai ae nell ae mat ef me Sutex^ '^ etiQii (si^mf x 
leiDy me tmm^ ^  Iste ill0Eil.£leiait (IkMe 36)* 
6*4*4«1« I'eif lieetexe eted and oil ^eld iiexe Mglieet a» a 
result of s^m^ of t a© i«ll ae of PS|. iie3P@a@ p also ^sicfm 
hi^eet px%>teiii ^eld* 
6*4«4*2» fotil 2>ield of eeeH and oil ealcolatea per heote^e 
i^ oueA efuelly good etJaot of SO end 40 Isg laaeeil l^ ^^ / ha 
< fI aaA f2> ae cos^ paxed ^m f^ * iliereaet me SO leg doee ( f|) 
ps*ereA %e«t for pvettia ;3^ elA (fielble 3$)* 
#•4*4*3* Vie ^ e t ooaMaatlon for totia eeed end oil ;s^ eia 
uae aettd to tie f-)? end for protein :^eld ?^St Oiereae IbW 
proved me poereet eeaMnatlQa for all mree ;^eld etmraetexv. 
ietlee etudled iWiUm %}* 
€44*Si me efHiot of tprej tveatmnte en leaf HTX «ae aeoiljr 
eMEOtfloenti me ezeeptlon iMiins K at fmitlng etNie* me 
wee oo»ld not lie eeld for me efieet of ymmH. It and of me 
e^ ^ 1^® t fo l t l i ig et8g«« Mv xmkt E 1^ 1110% i^mi* s g a ^ Hie 
1^ 3% X9saute ^^Qg @ie^X 'temtmoita* ll«i*t ia>@i» ^@ ^m'^pi^ (no 
Mmi3L W) pTm%^ "tit |i©«»ir6* I t aay l»© po4at®4 out Hint f^S 
fi?« i^«& "tie iNiat oomMmttl^ii to o1>tilJi tti@ M # t © t MX p9m»«tita#it 
vi ' t t %^ gUring ti@ p94»x^st xi9flttlt« (fM^« :^)« 
$*4*6«2« 1 ^ Y8l«M :l^r ^ 0 p^Tmmi»s» ^^ pmimiM mm 3.o«»«t 
in Hit tz««ti«iitji emtili i i i i ig «talfliiir In IIMI ii^myt lli» Q%«r 
txvmtwsitti In^i idi i ic 1H« e^ntxi^ C1^) f amrini asKti giiptilcw* 
1h« t tHiot ot i M i i l dsrvtidj^ <m % i t giet q.ti6ait;f %a» nan** 
•dfii if leiuit* 13tie ecMilsl&tt^m f ^ s pinrrta to tia <ti« iwiit ftor 
13T * 
$^%U ^® tln^mgo of ^9 px«t0iit inini8ll@atlm goaoKilMBd 
a%ov» sad ihe emdluilQiag amm ^evtetm hspm bran diitmssiA 
daciHoQlly in 'lb« li£^t of Hie pul:ai(mtlfm© of oiSmr woi^ors 
6*5«2« X£& Ibo md» faiaxm ttxioQ of iioxle hfiim tsXtso %o«n 
iadioiitiifi lAHi as ei© m tmtiaai^ »©#«% i^iuptlculjixiy f^ em 
ti& |)Oint of vi«^ of ixitumnm^ prodiiotim i»d ftosHsUiaeir 
( i> 
A s s i s t •^IJ«u»iC» sua 0HSiitaX3.i^ * B?3* A ^^aar^it^ifo sta^sr ^S 
Hid aff tot of doiX*'' and l«al^ppXioA phoi^oxtio « i ^ « 
imipm» 0« i^» BB^ ai^ap *?»^ , 1964. AI»0Oxj>ti«a ^ f p ' ^ by 
M<mjp0iie« 1971* ^;fmi M i M nWMt .^ gH, ..SaM-MJilli^ft ** 
Axtomt e*K« and %aliaf t*% 1970« CSiei^oal oosrpojsdtlcm of 
y^^atoa JMSSBU^^ itff^Ottd t>y ititx^ipn appOLitsa-tltm* 
%xodiiAott. f Ji« t@9« <dlt«d fxtm jLeia osop A%8t*t 
J | t 409f 19Y1). 
AHcUifi* a.3», stM^ford, a» and Die3@nJUl« !«• 1$3% BfjBtots of 
nitxogtii and :^oigpiioxu« fortUlz^ifP on ylold ord 
Mil ting qtiflaity of %wao^« ^* Aapt* VDOd Chea«t Js $09< 
kfmmi^vk,, lf«0« 1970« Hfliiot of eilnezia ^forUXizievt oo iQ^yliig 
naltSiis iNudey* Khiai|A gei'^ Kli08«» Ji 17* (01-ltd 
fipoa Hold CSrop Abtt** J^* 199» 1971)* 
CU) 
ZoiSc a»d Lmdjon* 
HaiSuli^f 0, 1941* mtixQia ms^^mtkm &t i2i4«ot»a x&dieN 
pltQ^oxus from Iwm Xeaim«» i^ ser* ^» Bot« J^ %% 
Bl&^^^f 0« %9$%* ^e tma^oe&i&mi of sUtsexid© i» pX^ts* 
lomlicm iKi "^ d l^il^ scim* M* tf* Boi»» jy|f t47» 
\aX07 3&d sons Xr»Q« flleif 2t«i:Ek* 
yittntrt S,1U and ISenlmari P#0» 1959) • 
BosAf f* 19§7» Sff»ot8 of tiXiatogm* itioeE^oius end polxiiii GII 
cxoiflhi 3fl€ld «nd o i l oonl9en.t ef snistsivd (jllftiift^ 
HoQie f« and 1lioae»>» XndLtsti A p^elo** Jt> 29* (Cited 
fiwn adhrotttif 0*11* jtl i3U t9?2>. 
Bouldt C* 19€3* VSAond zm^MLtlmi of i»l«al;« in iOil« • In 
ToX. n z , p« 19. Aoadosde Fmact ^«tf «^»3dc» 
Bwiidniftuiv j.». isje. 'tuniiti' 4ffi tftlrtf > (cii»d 
fM« BaotvUf B»J« 1950)* 
(ill) 
Bo^^eof B« 1954« ititxitKm by foliar appXimtlon* Ann» Bov« 
Bsmdilfil^t il«^» 1929* ^ 9 plioss^&ta yd^Xic^iiimt of iKuelft^  At 
Budoit 0«» Baaioiy X* imd OonstantliKiiieUt B* 1970» XitifestigatLtmo 
of &sil pmpsx$ti^mi s»d fie mtM^t of liix*tl,liisir« m 
i ^ ^ r iBx^ey* liiaonsBQi 3timtl£l,<so# XnstltatuX Ag^ emomlQ 
(Clttta tJPoa Hexa Gmp A^»t»t ^ t 7^, 1973). 
J ^ 51* 
Ghft^ 9^iBfi» &»w» 1941« l^ftt amaytfts ona plant aatilti(m« Soil 
ChKEiA»i»ailchft3eft» ii«H* ana aundiim liRO» y*T«B* 1956* S1udl«9 on 
gftyMolQgyw Mo ^ aMi^UX Buolc €N3^ >i»ifc^ f InQ«» S«v 
:&D2l£ft ToB»itd« London* 
Dttl»«f ll«f X3nrta««csat l}« Mud 1lne«t X» 1961» fins of appXiofttlon 
of i3Jiii«i«X ItertlXigiirs to iil;ntty txisXoy «id oato at 
Itio ftgxiouX^xid eaipoTliaentaX stfttlona of flvpi-fjnMoo 
ond il!Mixi»»l}ean«»«M« Jkn» Xnt* Ooxi* Asr(m*» J2St 1^ 1* 
(Cittd f»on sou8 and l^vto,t 211* l744t 19^2)* 
(i*!^ 
j^oe^oiM© Is^ we^m f««a fo3i.ft» li^ isa s^* la *EiEtei»i 
Xnteiaaat&^miil, i.'loml^ Btevg^r .A^^oj i "^l^snm* 
Itet a» 19?1» A mwiew o f foiiaar f»2? t ia , i» t i« o f «rot® 5ii 
^€% Hit 3jallt3wic» o f iMwemkMxm fl©9®« « f f h e ^ o f u s 
f i r t i l issett laa en «mA and H^t 3!i@ia &» %ilitt»af mi^» 
m ^ € Cipsp rant* , M* 35S5i l ^ t l ) . 
Hiin^ff i t K«ait C ^ t i e ®»I«f Cbaaia;ii!!^ t tf«8« and S l i ^ * 1»P* 
1975* Bf£ iet o f da1i» of s&tdngf ipaotag inS f to i r t l i i t ^ 
^«iml« mi. | l ^ d amd ci^Qal^ea ocuatOi&tlQii o f foslm 
C^QUUriUift fliigttiling ^f^* ^X iA I)ti1^i9 6ii4 IU2.3.>« 
Indian Sm Agvio* ! • • • • J i 1^5* 
( • ) 
a^eoz^tlfm of j^OisilioBis by «ppl« tves* «ad ffuits 
frois foliar «p3»iy® esad {tom ooilt. ap]^ XiQ&tl<3n of 
Mm of phoi^oxus* <^* Blo:i« Cheti«» j||t THS* 
S^ i^ mk^ i w» 1967* lltctiflKii0» of :^llftr pf»etmtl^ of soiXotioiio* 
mj|i i«»i A, Mia dilaaat K» 1960. Ifeo pliysdologloiil roI« of 
^oi^lioiwa in 1h® M#«r plantst Imley* ^art 4# 
::if|i30ts of H^ e iiitszxGXatlcaaililp 1»tu»tti Mtso e^asi* 
IliolS of %&3a«y» J4 Sei« @olX !^c3k2^ *t J|t $3* 
fmmv$ 0«J» 1967* &« anoimlt of aaX t^iiif 4UL03Cldi ali«or1)»di by 
pXm1;« fspon Hio Ato»}[ii^ «z«* la *7aol»pes in pIftBt 
4MI>l(«MMPMMIBMI«Mt«aiMBIiaMW>MI*M*MIM» 
xmidtLoa end physiology % p* 405* Xn^snatlmia 
OtXsoQclt J. 1969* Vyiars svtfilta of t&Xtmx iB^mitmiXm 
of «in£L«iiiy on «nady aoilo In ooimty Bmlwlesf 
Hungury. SovmyiaxaMlo'c, j ^ t5. <Q11»a tern lltlA 
Cf^ Abt*»f £t^ 159 tt 1970). 
C i^Xbtvt* f*A« 1951* Hio i^ AOO of fltaphttv In plant nu'lvitloii* 
Bol!. Biir., JJi «7t» 
(1il> 
0»igory, y,0« ^37* Mji9t^ imiaeiUm of plim'tg* Aim* B»v, 
Blo<3hoit*f <£s 557* 
SolX 0«!i*t 55« 10tf 1943)* 
Bdidtti n^ t^ 1963* Si6 essttatliiX nutelesit elemQcit«s Boipixesimtd 
l l ^ t l}^ M i^<^ mr r A .tt8iiafli^V<^» XXX* p. 137* 
Hsidttt i3»j« i966« **a»i<l m^.ml^^ s^w^, mMf^Msmi,M, tm 
Hot^rt 9«l?« SS€* ^fttlng oom staUee t^ ^cdoolXy to aid la 
ddttxtslnixig Hielv ^li»it f^d nends* Ind. Agr» Saip* 
Std* Biai«f Jg^ t* (Cited frtm SoiX 3cl«» ^ i lOlt 
1943) • 
mm^ftkl$ At md ?looidc«i B« t970» 1h« offstot of ineinAidas 
smtis of idioifiiozuo and po1»»iltm f^wtiltmTi on i««d 
mid oil r^ioXds of id&lior xftpo* Boot* Kouk Eoijri»t js^ i 
4f. (Cittd firoa Hold Cx«» AboU., Jgi 6090* t9TO« 
Xatodl* K« 19$4* In JotmolMiiit J«B» (Ed») *lt»dio«*loot03^ omf» 
1994 foX« X* HtdiooiX mid pliyiloXogioRX appXloatlaiio"* 
Jlu'l'lixiiivtfiot I»ondfii* 
IEIiaXi<|tto* A* 1975« *«Ck»9ftm1d'm «tttdi«» of -tlio offHot of ociiX* 
mid XoaS-AppXied uutxlonta m nono oxop pXmta* ** 
Vh»% Hiogto. AXiiEnsti ^^ fldim t|iiv»rsltjrt AXlpil^. 
( I 
% 
( i f i i ) 
o i l ^ v id Hi \mkt aanufliig* %m HtkmmKm aniihv** 
DuDg.i B(»(liiik«i ^ 193* (ca^id troa Held C^ R^  
Ab«t», J i t t657i I960). 
MgftlUt Ht a&4 llautadft 1^# 1992* l« diapi<»8*l£e f&lisdxe do !« 
jg^ ^ t (Oltsd tmm moaaot y» 1957)• 
l>a;it K«II« and etxl^ bi iftt>t ll,@» 19^« B f ^ e t of isiiioxttl. 
3efiel«i%oi«« m gafowtb Anna pti^sloXo^cai <tmme'lsif« 
of gXiiEiififtOtcm^ ]^ X@»t{i« In^Him ^» Flunt ] l^iyi^ o3.«i 
i»a%»@t ^#B« end aix^er t i ^v!!* la i t* ^« Bciir« iksido* ^o«f ^ 
aas* (ciiBd fx<oa Bsd««nt E»J« 19§O) . 
Ziowlaf B*' t996« A n o ^ « Hie atiaoxpllai of aolutio \f \^wmn% 
J* FOBOX, &ort« Dol«f J^t 591* C€a%<l turn. Bmtl4» 0» 
1965)* 
19S5)» 
Xtlaanort H*C* 1944* BftplA wMOLytloia. •t-^ioA tut mm of Iho 
sozo oowMMi liiovKwiio oonstllxitnto of i^«at Hotfcw* 
I«oi«e7» 0«H*» aoot^r0vi#it V*^.* Mivrt A«X*. mA limdaXXt B«^ * 
1951« fyO^lA •••«BV«Mllt \Atl foXJUn phMtOl I««i»llt, 
^. lL<a» CliMi*^  JS2* ^^* 
I^ tmdAisair^ * li* 1947* yilii9x«ii smtnttlon* A* Btir* B|odf&6m«» 
J|« 505* 
JiA<d««eod# LtB* 19$9» BflSaet of ^$ f and K smd 'ttieir i&tKmotlGii 
pernio oiaix3x«« Agro»» ^.^ £ | i 2S* 
Ua^3?« Aw 1^4* liAiiayiiftiieli* l^ 3?s« B%*I jtX^  9 3 * (Citsd 
fjpom va.tttisvt 0«B« and ^Nittuirt J?»a« 19§9)« 
Hf^votxttf 0»H*» ]^&2ihaf 11*0* t osivaa'teirai E.a»l»« end Kuoiirt E« 
^eXd @nd o i l oontoat of Xadisi auativd (JS^ fiBhttilslft 
HitdidiXi J# t9l^ 7* A xiavi«if of l3iE0«r studieo in aiiicatdhstmn 
m 'tie u^tlSiii^tioti of ^oiq?}mte l»y ip»iii o««^«» 
J, Soli 3ei*t # ?3# 
HidLaiiiMri E«y« 19??* io i i imd foliaip ap^iionlion of phosi^ozus 
paii'tftaeLdt yAlh nitiiofm l«volo on ^ietd and eot^oiittm 
of is«un(tottt» ]?*K«Y» B»3« J«i 4« f t CCi^d tmm 
fhoiplmtt in AgftcalHiwii »©• 62» p, lOOf 19t4)« 
Vftopn* A* aad liiitixt>y» w,3« 1965* ttodoo of ftotlo» of Hio 
•oamMia aiiMXii oloiiMito* Xa stoms^t ?»C» (Id*) 
Aoadoado f vioot How Xoilc* 
HiifittoKiilOf <l*f» 1941* Vi^mto «nd omxlKtkjfftxttti wmwmB in 
Mlal im ^ iiitvo#ni imtfitLoB of 9i&«ap|^ lo» Bet* 
G«s«f J23* 409* 
Clad 
t lm daw pxlAdLpAum «ieiiMmt» dont !#» plaBttane 
Q^m®nt QtlU 1975* Offset of Ditro^onms «i& ]^oi^hfttltt 
epmy m '^e ^«ld a&^  giwlii <|aii3.it2r ^t I9ttxi9;<r tad 
%h«»at** llisD* 1h«alft» ^ i ^ i ^ llusaim t^Yvirsltrf 
illl^sii* 
Badn^ iSTf B« 1970* Eflteot of jlSiirtllisoire on m» gxoir^y dav l^op* 
laij^ t fm4 ;^#Ma of ntXtliig li^ Eley*. PoiSiti. j|groi{^i£ti^« 
Ji 9t* (CSllsd fS?oa MtW Cjfop A^at,, jai» 19«i 19tt>» 
Ileid!ii3im# &«A* ana G»i!i««i D»I>» 1966. Bf^ot of iia^if ysgloe 
@aa firtllii&'^flKi on 1»s9L«2r a^Mlh» icktsi? ti«9t end H 
8i<^Sd«i J* wild !••% A#l* 19^ 2* Bfl»et i»f jlioivhatii m "ti* 
gvowtk of 1siisa#^  imdix* ecudi^oad of po1»««|iia 
dtfl«liiiey* Inditm J« Plimt Ph f^i^ ol^ t J^ i ?% 
lite* I*Qi3|P@a8f Qie^mx and {^,t Haw T^oaHc* 
mtik^$ Il*li« 1971* »3lttdi«« on ta,igeQei^$ piioil^oxaa snd 
potittflum imtrltlcii in 1^ X9* inixi«tltti of lmA%$ 
(ifiXAOii f^fMWi !«•) % Fh*1&« 1h««ltt Aliptifi HualiB 
^taiv»rgity> jaiaiBiili. 
(s) 
9leXdt i t » <|ualityt uptsdet and vstmmel of nltvo«imt 
Ho« 7f F« 71* (Cit@a ftofli Held Crop Al)0t*t J^t 
iyr» 1970). 
CCSltaa fieim BiSttiait ^* 19^7)« 
Mi@&<is» B«c* imd A^erst ^«0« 196!l# Oc^pitibllity of 
Bh3rt©patli#t ^ $ 10t4» 
S%!i3imi€lCf l^ «C* and Adlers&A H»C* 1966« Tasl&tlciis i n oospit iMXi^ 
tmmB fun^cdtdi!*iiisieti<sia9«4]Aitzlimt i|»f«j oixttizes 
on i«ititii»l(m f ,Cj|,,tp4t|,f wiLmx^tti. Elant lEo* BoporW* 
SR&i ?*K* and l4ihixif iw 19^* Sti»die9(m Itie imtxitlo» of oiI«» 
«rad oro9»» X?* BfDsot of phois^oxus ssid «i3.pliu3t an 
mt upiak* of nit»»gBii taid gvowlht ^elA and i^l 
emlHUt of siiiBsit Ip^^mm ind^i^ Miui*) . 3^<ll«ti 
A«tilQiatiiVlst# J^ « 23» 
mai0 ?«K« «a4 SnHEftTt A«K» t9S@» S%iaio« on mitx l t lm of oSl«> 
MOA ef«9t XI* Bf«»ot Of vbo«iioxwis en «x««i1lit Jfiold 
find 9$l fimimt o f wto'iijNi tSxskMs6M JSBkUOk ^^^^ )*• 
antft flioaio)* lad lm Asxioultaxlott iSL 115* 
(xt> 
9m» % ^60« Sf£iot of nitroiptiotts mA p3iOflg?luitl6 
jSiiPtaiMra m 1h« | i«ia of ^xa^y* Itiaiiin 3t 
aiaz9a# n»C» mid mnitf. R«i!« t975« BfHset of «oja aoio-luK^ 
not»i i^«' 9^ 
^axsa f^ 0*!l« 1960* 1^ »ot)» on H?K am^onae of Iiiiha l^ftaf*^ 
of l^iogn^atlo initel^^tA to "^^IIRIS.® wmpm l*r#o# 
s^ioy* 300* Uor^ Ooi«» ^ 119* 
msKm^lip iUK» 1961# mo 0f|S»olJ of fertiltsoyc on ^«ia 
a»d oH oontmt of naaaovor ooodo* iWpn»MolQgi% 
SiiaoonoTt B« and Tolohovt *^ B?0» Hcitoo tmft laetttoSa of 
•ii^ pl3fiag gy^x^on^to to gsifionsr ^eom en 
iEtil^tly XoAohod ctioxnoettR mil in ibinAid^m* 
AsiraliMflil|B» J|i 97» (Citod fjrtm Hold Crop Al»«t«f 
Sin#i» <}» Mid £»••» I* 19^ 0* Bt^ ponat of iHimt «id DRXIO^ T 
to W flnd V fkytlliaoro *t luiioy loooiiych SiMi 
OttJOEMU* Zndloii <7« A«xio« Scsl*« J^i ® , 
aUohttt H,s»» a^i^t il« md A^umiat ?«ir# t96l. Bffeot of nodt 
of mptaLlmnm of ni-lfocMi en Hio y&oXd ond faality 
of oil in ytUow iwrain* txoo. mi foohitol* Aoo* 
Itidiat JStt 45* 
iiA%) 
SSuhftt ll«s*» m«gli« M« said Ag»3nig£L$ f •H* 19^ 2* Std^e* mk 
1ti« tiutKltl<» of <»1X at«4 esKJps X« Etil»Qt of vsudetis 
Xttiridltt of Qitroa^ »t M,ttetm% t lats of fti?£a.lQftti«Ki 
ia.«!!ittt. Indiasd oi l wm&B^m^i* 211* 
txmt6loo&tt£i^  of lto2,i{UNappll«ft ^'^ and o t^iey m^o* 
iaotopoo ixi 1)taxi plants* Isattr* «r* Bot*» JS|t 0t6« 
Si^ Misii «^ 1937* f03ijur lilapiosiiss fxincilpXos oxiS pmotlof* 
Flsait Phygtol.t Jgt 57l« 
1!iosis% w# aad Bti<ic» ir*B« 199^ « foXiaar dla^piofliai ^ o &iif3.t2«»iee 
of ISii soil m ^0 ftotltm of f»vtilii^if«« Blszst 
Fliyaioi.i J | i 75t 
Ihomof &«H, 1954« Almois^ tlfln of nitxogmi s^oaidtoxiia » d 
Sot»t 1» 3t. 
Il3^«b9 4, S43* f o1ii@sl«tt oontent of gn^^ loaf fOtloClOA 
md laadttt otmtmo^d ^"^ oo21 (m{il;f«d@ mm m, 
indicMittoii of po1as«ltiB o^lao of tho jplaats* 
Vjmti, JamTn me* Hovt* SdL«f ^ t 204« 
<*&i« ipiio^^-to vtq:iili«ii»it of Imxlosd 1$ At K* Oo 
Ifouif, Jrb, 1951* 40* (Qltta frost fiold Ocop At)«t«» 
I* 1096, 195i 
(adii) 
mo3^»i»w ^*lf9* l&ilmm% Z»P»S« f»d Sehnit %U» 1970* Hfl^«t 
of ^my i^ng l«irs1io ot IvxigftHoiii plant fopulatloii 
tmd i^rt£llstx> OR liiUft anS qEUiiXity of Xadi«ii «mp« 
( J S U A U I laiBfffalyli !•« mur* f&tiM XmHiia mS lttl.1*) 
Zn<!yiaii J . Agxio* eQi»» Jg< 075* 
p, 36 (01 tea ««oa liaia (imp A^«t.f a^s 1743# W9>» 
of isinexsil &ulal«at«« Mext Brr« Fl«nt t)iyaiol«| j ^ i 
13. 
^tasaiiftf M« 19§4» M© foapwenasm^  ^m jfaaioiatttwm t l i o ^ o r F^^ 
1i«i l%eitaar^ c^ mai& iJtiKiar dl9 BaLftttdBtt#mg mit pliO(^o»» 
oi^ ttXQ (Hie utilisation of xadlOi»otLv» P^^ in in^vastl-
gutlcua of follaar applioatioii of phoaj^taa)* l%o^O]w 
<wii3ffit M* ^B (CdLtad fm& soils ma JAirtS-Abat*t Ji* 
54). 
Hhf E«7« foid dttifci H«B» 1965* Cfti^ K^ti^ dxmti MIA i^ xfotaia eon taut 
of lHnraii«»daflaiaittt toaiftto leoot tip a to. swlmtloa to 
anatmiy and ipFovlli. ^ a n t BiyalQ3.«ff iS^ t 312* 
Xoiiidat %. 1972* PhyalolaglQal aipaota of gmtn ^old* Ann* 
BOT* l^lantirbiriiol.i JjQt 437« 
